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1bkŒ v©fë‹ bjhF¥ò

1.1 m¿Kf«1.1 m¿Kf«

1.2 ÛŸgh®it - é»jKW v©fis 1.2 ÛŸgh®it - é»jKW v©fis 

 v©nfh£oš F¿¤jš  v©nfh£oš F¿¤jš 

1.3 é»jKW v©fë‹ eh‹F g©òfŸ1.3 é»jKW v©fë‹ eh‹F g©òfŸ

1.4 _til¥ò¡ bfh©l v©nfhitfë‹ RU¡f«1.4 _til¥ò¡ bfh©l v©nfhitfë‹ RU¡f«

1.5 mL¡FfŸ : v©fis mL¡F¡F¿ toéš 1.5 mL¡FfŸ : v©fis mL¡F¡F¿ toéš 

 KG¡fë‹ goahf vGJjš KG¡fë‹ goahf vGJjš

1.6 mL¡F¡F¿ éÂfŸ1.6 mL¡F¡F¿ éÂfŸ

1.7 t®¡f§fŸ, t®¡f _y§fŸ, fd§fŸ, 1.7 t®¡f§fŸ, t®¡f _y§fŸ, fd§fŸ, 

 k‰W« fd _y§fŸ k‰W« fd _y§fŸ

1.8 v©fë‹ njhuha kÂ¥ò1.8 v©fë‹ njhuha kÂ¥ò

1.9 v©fSl‹ éisahLjš1.9 v©fSl‹ éisahLjš

1.1 m¿Kf«

v©âaš m¿é‹ mo¥gil¡ TwhŒ fâj ts®¢Áæš 

K¡»a¥g§F t»¡»wJ. »nu¡f fâj tšYe® Ã¤jnfhu° k‰W« 

mt®j« Ól®fŸ ‘x›bth‹W« v©’ v‹W« m©l¤Â‹ és¡f« 

v©fis ikakhf¡ bfh©L mikªJŸsJ v‹W« e«Ãdh®fŸ.

v©fŸ vGJ« KiwahdJ Rkh® 10,000 tUl§fŸ K‹ng 

njh‹¿ ts®¢Á milªJŸsJ. Ï‹W eh« ga‹gL¤J« v© Kiw 

tsu ÏªÂahé‹ g§F kf¤jhdJ. v© Kiwæd« KGikahd 

ts®¢Áia¥ bgw Rkh® 5000 M©LfŸ MdJ.

všyh fâj¤Â‰F« C‰W Kf¥ghŒ KG v©fŸ 

ÏU¡»wJ. Ï‹iwa v© Kiwæd« ÏªÂa mnuÃa v© Kiw 

v‹wiH¡f¥gL»wJ.

Ï«Kiwæš 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 M»a v©fŸ ga‹gL¤j¥ 

gL»wJ. ÏJ g¤jokhd v© Kiwæd« v‹W miH¡f¥gL»wJ. 

g¤J v‹w bghUSila M§»y bkhêæ‹ ‘blìkš’ v‹w th®¤ij 

y¤Ô‹ bkhêæ‹ ‘blì’ v‹w brhšèèUªJ bgw¥g£lJ.

m¿éaè‹ muÁ fâj« 

fâj¤Â‹ muÁ v© Kiwæd« 

Ït® òfœ bg‰w, 

K¡»akhd 

A§nfça¡ 

fâj tšYe® 

Mth®. v®lh° 

ü‰W¡ fz¡fhd 

tšYe®fSl‹ 

nr®ªJ 

v©âaèš 

k‰w vªj fâj 

tšYe®fisÍ« 

äŠR« t©z« 

MŒntLfis 

btëæ£LŸsh®.

ÏtUila fâj 

M®t« ÏtUila 

_‹W taÂnyna 

bjçªjJ. Ïtuhš 

xU kåj‹ thœªj 

éehofis¡ Tl 

fz¡»l KoªjJ. 

ÏtuJ thœ¡if 

MdJ Ït® thœ 

ehënyna “N 
v‹w v©. ghš 

v®lhi[¡ F¿¤j 

xU Á¤Âu«’’ v‹w 

bgaçš Mtz¥ 

glkh¡f¥g£lJ.

“v©fŸ 

mHfhdit. mit 

mHf‰wit våš, 

k‰w vit mHF?’’

vd v®lh° 

T¿dh®.

ghš v®lh°
(26 kh®¢, 1913 -

20 br«l«g®, 1996)
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VHh« tF¥Ãš eh« Ïaš v©fŸ N = {1, 2, ... }, KG v©fŸ W = {0, 1, 2, ... },
KG¡fŸ Z = {..., – 2, – 1, 0, 1, 2, ... }, é»jKW v©fŸ Q k‰W« mt‰¿‹ eh‹F 

mo¥gil¢ brašfis¡ f‰w¿ªnjh«.

1.2 ÛŸ gh®it - é»jKW v©fis v©nfh£oš F¿¤jš

é»jKW v©fŸ

q
p

 v‹w tot¤Âš mikÍ« v©fŸ é»jKW v©fshF«. Ï›tot¤Âš 

p, q M»ad KG¡fshF«, nkY« q !  0 MF«. 
q
p

tot¤Âš mikÍ«, q > 0 vD« 

v©fë‹ bjhF¥ò é»jKW v©fë‹ bjhF¥ò  vdÎ« mjid Q vdÎ« 

F¿¥Ãlyh«. é»jKW v©fshdJ, Ïaš v©fŸ, KG v©fŸ, KG¡fŸ k‰W« 

äif, Fiw Ã‹d§fis cŸsl¡»ajhF«. Ñœ¡fhQ« gl¤Âš xU ÁWä v›thW 

všyh é»jKW v©fisÍ« xU _£ilæš nrfç¡»whŸ v‹gij¡ fhzyh«.

é»jKW v©fis v© nfh£oY« F¿¡fyh«. Ñœ¡fhQ« gl¤Âš xU 

ÁWä v© nfh£oš el¥gij¡ fhzyh«.

é»jKW v©fis v© nfh£oš F¿¡F«nghJ, x›bthU ÏilbtëiaÍ« 

mj‹ gFÂ¡F¢ rkkhd v©â¡ifæš Ãç¡fÎ«. Ã‹ bfhL¡f¥g£l v©iz 

v© nfh£oš F¿¡fÎ«.

cjhuz«:

(i)
7
4  v‹w v©iz v© nfh£oš F¿¡fÎ«.

7
4  v‹w v© 0 é‰F« 1 ¡F« Ïilna mikªJŸsJ.
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(ii)
5
17  = 3

5
2

 ÏJ 3¡F« 4¡F« Ïilna mikªJŸsJ.

(iii)
3
2-

 ÏJ –1 ¡F« 0 ¡F« Ïilna mikªJŸsJ.

1.3 é»jKW v©fë‹ eh‹F g©òfŸ

1.3.1 (m) T£lš 

(i) milÎ¥ g©ò

Ïu©L é»jKW v©fis¡ T£odhš, »il¡F« v© xU é»jKW v© 

MF«. ÏJnt ‘T£lè‹ milÎ¥ g©ò’ vd¥gL«. Q MdJ T£lè‹ Ñœ milÎ¥ 

g©ig¥ bg‰WŸsJ.

b
a  k‰W« 

d
c  v‹gd VnjD« ÏU é»ÂKW v©fŸ våš 

b
a

d
c+

v‹gJ« xU é»jKW v© MF«.

cjhuz«:(i)
9
2

9
4

9
6

3
2+ =

9
+ =

9
4+ =4 =+ =  v‹gJ xU é»jKW v© MF«.

  (ii) 5
3
1

1
5

3
1+ =

3
+ =

3
1+ =1 ++ = 5

3
15 1

3
16

3
1= + = == =  v‹gJ XU é»jKW v© MF«.

(ii) gçkh‰W¥ g©ò

ÏU é»jKW v©fë‹ T£lš gçkh‰W¥ g©ig ãiwÎ brŒ»wJ.

b
a  k‰W« 

d
c  v‹gd VnjD« ÏU é»jKW v©fŸ

våš 
b
a

d
c

d
c

b
a+ =

d
+ =

d
c+ =c ++ =

cjhuz«:  
2
1 , 

5
2  v‹gd VnjD« ÏU é»jKW v©fŸ våš

2
1

5
2+  = 

5
2  + 

2
1   MF«.

LHS
2
1

5
2= +

2
= +

2
1= +1= + RHS

5
2

2
1= +

5
= +

5
2= +2= +

  
10

5 4
10
9= +5 4+5 4 =   

10
4 5

10
9= +4 5+4 5 =

∴ LHS  =  RHS
 T£lš gçkh‰W¥ g©ig ãiwÎ brŒ»wJ.

x›bthU Ïaš v©Q« 

xU é»jKW v© MF«. 

Ïj‹ kWjiy c©ikah?

ÏlJ g¡f« = LHS
tyJ g¡f« = RHS



(iii) nr®¥ò¥ g©ò

é»jKW v©fë‹ T£lš nr®¥ò¥ g©ig ãiwÎ brŒ»wJ.

b
a , 

d
c  k‰W« 

f
e  v‹gd VnjD« _‹W é»jKW v©fŸ våš

b
a

d f b d f
e+ + +` `

d
` `
d
c` `c

f
` `

f
e` `e+ +` `+ +

d
+ +

d
` `
d

+ +
d
c+ +c` `c+ +c j j

b
j j

b
aj ja

d
j j

d
cj jc= +j j= +

b
= +

b
j j

b
= +

b
a= +aj ja= +a` `j j` `= +` `= +j j= +` `= ++ +` `+ +` `= +j j= +j j  MF«.

cjhuz«:  
3
2 , 

2
1  k‰W« 2 v‹gd VnjD« _‹W é»jKW v©fŸ våš

3
2

2
1+ +` j
2

` j
2

` j1` j1 2` j2+ +` j+ +
2

+ +
2

` j
2

+ +
2
1+ +1` j1+ +1+ +` j+ +  = 2

3
2

2
1+ +` j

3
` j
3
2` j2` j

2
` j

2
1` j1+ +` j+ +
2

+ +
2

` j
2

+ +
2
1+ +1` j1+ +1` j+ +` j+ +  MF«.

LHS
3
2

2
1= +

3
= +

3
2= +2 ` j

2
` j
2
1` j1 2` j2+` j+= + ` j RHS 2

3
2

2
1= + +` j

3
` j
3
2` j2

2
` j

2
1` j1= +` j= +

3
= +

3
` j
3

= +
3
2= +2` j2= +2= +` j= +` j

  
3
2

2
1

1
2= +

3
= +

3
2= +2 ` j

2
` j
2
1` j1

1
` j

1
2` j2+` j+= + ` j` j  

6
4

6
3 2= + +` j

6
` j
6
4` j4

6
` j

6
3` j3= +` j= +

6
= +

6
` j
6

= +
6
4= +4` j4= +4= +` j= +` j

  
3
2

2
1

2
4= +

3
= +

3
2= +2 ` j

2
` j
2
1` j1

2
` j

2
4` j4+` j+= + ` j` j

3
2

2
5= +

3
= +

3
2= +2= +   2

6
7

6
7

1
2= +

6
= +

6
7= +7 = +

6
= +

6
7= +7= + = +

  
6

4 15
6
19 3

6
1= +4 1+4 1 = == =   

6
7 12

6
19 3

6
1= +7 1+7 1 = == =

` LHS = RHS    

`  T£lš nr®¥ò¥ g©Ãid ãiwÎ brŒ»wJ.

(iv) T£lš rkå

xU é»jKW v©izÍ« k‰W« ó¢Áa¤ijÍ« T£odhš »il¡F« 

T£L¤ bjhif é»jKW v©nz MF«.

b
a  v‹gJ xU é»jKW v© våš 

b
a

b
a

b
a0 0

b
0 0

b
a0 0a+ =0 0+ =0 0= +0 0= +0 00 0 .

é»jKW v©fë‹ T£lš rkå ó¢Áa« MF«.

cjhuz«: (i)
7
2 0

7
2 0

7
2+ =0+ =0 = +0= +0

(ii)
11
7

11
7

11
7` `

11
` `
11
7` `7-` `- j j

11
j j

11
7j j7-j j-` `j j` `0 0` `0 0j j0 0` `0 0

11
` `

11
j j

11
` `

11
0 0

11
0 0` `0 0

11
0 0j j0 0

11
0 0` `0 0

11
0 07` `7j j7` `70 070 0` `0 070 0j j0 070 0` `0 070 0+ =` `+ =j j+ =` `+ =0 0+ =0 0` `0 0+ =0 0j j0 0+ =0 0` `0 0+ =0 0-` `-j j-` `-0 0-0 0` `0 0-0 0j j0 0-0 0` `0 0-0 0= +` `= +j j= +` `= +0 0= +0 0` `0 0= +0 0j j0 0= +0 0` `0 0= +0 0` `0 0` `0 0j j0 0` `0 0j j

(v) T£lš vÂ®kiw 

b
` j
b

` j
b
a` ja-` j-` j v‹gJ 

b
a  Ï‹ T£lš vÂ®kiw MF«.

b
a v‹gJ xU é»jKW v© våš 

b
` j
b

` j
b
a` ja-` j-` j v‹w é»jKW v©iz 0

b
a

b
+ =` j

b
` j
b
a` ja-` j-` j

v‹wthW fhzyh«.

cjhuz«: (i)
5
3  Ï‹ T£lš vÂ®kiw 

5
3-  MF«.

(ii)
5
3-  Ï‹ T£lš vÂ®kiw 

5
3  MF«.

(iii) 0 Ï‹ T£lš vÂ®kiw 0 MF«.

4

ó¢Áa« xU Áw¥ò 

é»jKW v©zhF«. 

Ïjid 0 = 
q
0

é»jKW v©zhF«. 
0

é»jKW v©zhF«. 

, q !  0

vd vGjyh«.
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v©fŸ

T£lš

milÎ¥ 

g©ò

gçkh‰W¥ 

g©ò
nr®¥ò¥ g©ò

Ïaš v©fŸ

KG v©fŸ M«

KG¡fŸ

é»jKW v©fŸ M«

1.3.1 (M) fê¤jš

(i) milÎ¥ g©ò

Ïu©L é»jKW v©fë‹ ntWghL v¥bghGJ« é»jKW v©zhf 

ÏU¡F«. Mfnt, Q MdJ fê¤jè‹ Ñœ milÎ¥ g©ig¥ bg‰WŸsJ.

b
a  k‰W« 

d
c  v‹gd VnjD« ÏU é»jKW v©fŸ, våš, 

b
a

d
c-

v‹gJ« xU é»jKW v© MF«.

cjhuz«: (i)
7
4

7
2

7
2- =- =  v‹gJ xU é»jKW v© MF«.

(ii) 1
2
1

2
2 1

2
1- = 2 1-2 1 =- =  v‹gJ xU é»jKW v© MF«.

(ii) gçkh‰W¥ g©ò

ÏU é»jKW v©fë‹ fê¤jš gçkh‰W¥ g©ig ãiwÎ brŒahJ.

b
a  k‰W« 

d
c  v‹gd VnjD« ÏU é»jKW v©fŸ våš 

b
a

d
c

d
c

b
a!- -!- -!- -- - .

cjhuz«: 
9
4  k‰W« 

5
2  v‹gd VnjD« ÏU é»jKW v©fŸ våš

9
4

5
2

5
2

9
4!- -!- -!- -- -

 LHS 
9
4

5
2= -= -  RHS 

5
2

9
4= -= -

  
45

20 18= -   
45

18 20= -

  = 
45
2   =  

45
2-

`  LHS !  RHS
∴ fê¤jš gçkh‰W¥ g©ig ãiwÎ brŒahJ.

(iii) nr®¥ò¥ g©ò

é»jKW v©fë‹ fê¤jš nr®¥ò¥ g©ig ãiwÎ brŒahJ.

b
a  , 

d
c  k‰W« 

f
e  v‹gd _‹W é»jKW v©fŸ våš

b
a

d f b d f
e- - - -` `

d
` `
d
c` `c

f
` `

f
e` `e- -` `- - j j

b
j j

b
aj ja

d
j j

d
cj jc- -j j- -` `j j` `!` `!j j!` `!- -` `- -` `j j- -j j- -  MF«. 

ÏU é»jKW 

v©fŸ rk« våš, 

mit gçkh‰W¥ 

g©ig ãiwÎ 

brŒÍ«.
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cjhuz«:
2
1 , 

3
1  k‰W« 

4
1  v‹gd _‹W é»jKW v©fŸ våš

2
1

3
1

4
1

2
1

3
1

4
1- - - -` `

3
` `
3
1` `1

4
` `

4
1` `1- -` `- - j j

2
j j

2
1j j1

3
j j

3
1j j1- -j j- -` `j j` `!` `!j j!` `!- -` `- -` `j j- -j j- -  MF«.

LHS
2
1

3
1

4
1= - ` j

3
` j
3
1` j1

4
` j

4
1` j1-` j-= - ` j` j RHS

2
1

3
1

4
1= - -` j

2
` j
2
1` j1

3
` j

3
1` j1= -` j= -= -` j= -` j

  
2
1

12
4 3= - ` j
12

` j
12

4 3` j4 34 3-4 3` j4 3-4 3= - ` j  
6

3 2
4
1= -` j

6
` j

6
3 2` j3 23 2-3 2` j3 2-3 2` j

  
2
1

12
1= - ` j
12
` j
12
1` j1= - ` j

12
6 1

12
5= 6 1-6 1 =   

6
1

4
1= -= -

12
2 3

12
1= 2 3-2 3 = -

` LHS ! RHS
`   fê¤jš nr®¥ò¥ g©ig ãiwÎ brŒahJ.

v©fŸ

fê¤jš

milÎ¥ 

g©ò

gçkh‰W¥ 

g©ò

nr®¥ò¥

g©ò

Ïaš v©fŸ Ïšiy

KG v©fŸ

KG¡fŸ

é»jKW v©fŸ Ïšiy

1.3.1 (Ï) bgU¡fš

(i) milÎ¥ g©ò

Ïu©L é»jKW v©fë‹ bgU¡fš gy‹ v¥bghGJ« xU é»jKW 

v©nz MF«. vdnt Q MdJ bgU¡fè‹ Ñœ milÎ¥ g©ig¥ bg‰WŸsJ.

b
a  k‰W« 

d
c  v‹gJ VnjD« ÏU é»jKW v©fŸ våš 

b
a

d
c

bd
ac

# =

v‹gJ« é»jKW v© MF«.

cjhuz«: (i)
3
1 7

3
7 2

3
1

# = == =  v‹gJ xU é»jKW v© MF«.

(ii)
3
4

9
5

27
20

# =  v‹gJ xU é»jKW v© MF«.

(ii) gçkh‰W¥ g©ò

ÏU é»jKW v©fë‹ bgU¡fš gçkh‰W¥ g©ig ãiwÎ brŒ»wJ.

b
a  k‰W« 

d
c  v‹gd VnjD« ÏU é»jKW v©fŸ våš 

b
a

d
c

d
c

b
a

# #
d

# #
d
c

# #
c

d
# #

d
c

# #
c

# #=# ## ## #  MF«.

cjhuz«:
5
3  k‰W« 

11
8-  v‹gd ÏU é»jKW v©fŸ våš

5
3

11
8

# ` j
11

` j
11
8` j8-` j-` j = 

11
8

5
3

#` j
11

` j
11
8` j8-` j-` j  MF«.
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LHS = 
5
3

11
8

# ` j
11

` j
11
8` j8-` j-` j  RHS =  

11
8

5
3

#- ` j
5

` j
5
3` j3` j

55
24= -         

55
24= -

` LHS = RHS

`  bgU¡fš gçkh‰W¥ g©ig ãiwÎ brŒ»wJ.

(iii) nr®¥ò¥ g©ò

é»jKW v©fë‹ bgU¡fš nr®¥ò¥ g©ig ãiwÎ brŒ»wJ.

b
a  , 

d
c  k‰W« 

f
e  v‹gd VnjD« _‹W é»jKW v©fŸ

våš 
b
a

d f b d f
e

# # # #` `
d

` `
d
c` `c

f
` `

f
e` `e

# #` `# #
d

# #
d

` `
d

# #
d
c

# #
c` `c

# #
c j j

b
j j

b
aj ja

d
j j

d
cj jc# #j j# #
d

# #
d

j j
d

# #
d
c

# #
cj jc# #
c` `j j` `=` `=j j=` `=# #` `# #` `j j# #j j# #  MF«.

cjhuz«:
2
1 , 

4
1` j
4

` j
4
1` j1-` j-` j k‰W« 

3
1  v‹gd _‹W é»jKW v©fŸ våš

2
1

4
1

3
1

# #` j
4

` j
4
1` j1

3
` j

3
1` j1# #` j# #

4
# #

4
` j
4

# #
4
1

# #
1` j1

# #
1-` j-# #` j# #` j = 

2
1

4
1

3
1

# #` j
2

` j
2
1` j1

4
` j

4
1` j1# #` j# #
4

# #
4

` j
4

# #
4
1

# #
1` j1# #
1-` j-`` j`# #`# #` j# #`# #j# #j# #` j# #` j# #

LHS
2
1

12
1

#= ` j
12

` j
12
1` j1-` j-` j =

24
1-   RHS

8
1

3
1

#= ` j
8

` j
8
1` j1-` j-` j  =

24
1-

` LHS = RHS

`  bgU¡fš nr®¥ò¥ g©ig ãiwÎ brŒ»wJ.

(iv) bgU¡fš rkå

VnjD« xU é»jKW v©izÍ« 1 IÍ« bgU¡»dhš tU« bgU¡fš gy‹ 

mnj é»jKW v© MF«.

‘x‹W’ v‹gJ éÂKW v©fë‹ ‘bgU¡fš rkåahF«’.

b
a   v‹gJ VnjD« xU é»jKW v© våš 1

b
a

b
a

b
a1# #1# #1

b
# #

b
a

# #
a 1# #1# #= =# ## #= =# #  MF«.

cjhuz«: (i)
7
5 1

7
5

# =

(ii)
8
3 1

8
3

# = -` j
8

` j
8
3` j3-` j-` j .

(v) ó¢Áa¤Â‹ bgU¡fš gy‹

x›bthU é»jKW v©izÍ« ó¢Áa¤Jl‹ bgU¡»dhš ó¢Áa« 

»il¡»wJ.

b
a  v‹gJ VnjD« xU é»jKW v© våš 

b
a

b
a0 0 0# #0 0# #0 0 0# #0# #= =# #0 0# #0 0= =0 0# #0 0  MF«.

cjhuz«: (i) 5 0 0#5 0#5 0- =5 0- =5 05 0#5 0- =5 0#5 0

(ii)
11
7 0 0# 0 0=0 0` j

11
` j
11
7` j7-` j-` j .

KG¡fS¡F 1 

v‹gJ bgU¡fš 

rkå MFkh?



(vi) bgU¡fš vÂ®kiw mšyJ jiyÑê

x›bthU é»jKW v© 
b
a , ( 0b ! ), ¡F« 

d
c  v‹w é»jKW v©, 

b
a

d
c 1# =

v‹wthW ÏU¡F«.  Ïªj v© 
d
c , 

b
a  Ï‹ bgU¡fš vÂ®kiw mšyJ jiyÑê 

MF«.

b
a  v‹gJ é»jKW v© våš, 

a
b   v‹gJ bgU¡fš vÂ®kiw

mšyJ jiyÑê MF«.

cjhuz«: (i) 2 Ï‹ bgU¡fš jiyÑê 
2
1  MF«.

(ii)
5
3` j
5

` j
5
3` j3-` j-` j Ï‹ bgU¡fš vÂ®kiw 

3
5` j
3

` j
3
5` j5-` j-` j MF«.

v©fŸ

bgU¡fš

milÎ¥ 

g©ò

gçkh‰W¥ 

g©ò

nr®¥ò¥

g©ò

Ïaš v©fŸ

KG v©fŸ M«

KG¡fŸ M«

é»jKW v©fŸ

1.3.1 (<) tF¤jš

(i) milÎ¥ g©ò

ó¢Áak‰w é»jKW v©fë‹ bjhF¥ò tF¤jè‹ Ñœ milÎ¥ g©ig¥ 

bg‰WŸsJ.

b
a  k‰W« 

d
c  v‹gd ÏU é»jKW v©fŸ, k‰W« 

d
c 0! , våš 

b
a

d
c

'

v‹gJ xU é»jKW v© MF«.

cjhuz«: (i)
3
2

3
1

3
2

1
3

1
2 2' #= =#= =# == == =  v‹gJ xU é»jKW v© MF«.

(ii)
5
4

2
3

5
4

3
2

15
8' #= =#= =#= == =  v‹gJ xU é»jKW v© MF«.

(ii) gçkh‰W¥ g©ò

ÏU é»jKW v©fë‹ tF¤jš gçkh‰W¥ g©ig ãiwÎ brŒahJ.

8

i) 0 é‰F jiyÑê »ilahJ.

ii) 1 k‰W« – 1 v‹w é»jKW v©fS¡F

 m›bt©fns jiyÑêfshF«.

0.3 v‹gJ 3
3
1  Ï‹ 

jiyÑêah?
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b
a  k‰W« 

d
c  v‹gd ÏU é»jKW v©fŸ, våš 

b
a

d
c

d
c

b
a

' '
d

' '
d
c

' '
c

' '
d

' '
d
c

' '
c !' '!' '' '' '  MF«.

cjhuz«:  
5
4  k‰W« 

8
3  v‹gd ÏU é»jKW v©fŸ våš

5
4

8
3

' !
8
3

5
4

'

LHS = 
5
4

3
8

#  =
15
32   RHS = 

8
3

4
5

#  = 
32
15

∴ LHS !  RHS

`  tF¤jš gçkh‰W¥ g©ig ãiwÎ brŒahJ.

(iii) nr®¥ò¥ g©ò

é»jKW v©fë‹ tF¤jš nr®¥ò¥ g©ig ãiwÎ brŒahJ.

b
a , 

d
c  k‰W« 

f
e  v‹gd _‹W é»jKW v©fŸ

våš 
b
a

d f b d f
e

' ' ' '` `
d

` `
d
c` `c

f
` `

f
e` `e

' '` `' '
d

' '
d

` `
d

' '
d
c

' '
c` `c

' '
c j j

b
j j

b
aj ja

d
j j

d
cj jc' 'j j' '
d

' '
d

j j
d

' '
d
c

' '
cj jc' '
c` `j j` `!` `!j j!` `!' '` `' '` `j j' 'j j' '  MF«.

cjhuz«:  
4
3 , 5 k‰W« 

2
1  v‹gd _‹W é»jKW v©fŸ våš

4
3

2
1

' '` j
4

` j
4
3` j3 5` j5' '` j' '5' '5` j5' '5` j !

4
3

2
1

' '` j5` j5
2

` j
2
1` j1' '` j' '5' '5` j5' '5` j MF«.

LHS
4
3

2
1

' '= ` j
4

` j
4
3` j3 5` j5' '` j' '5' '5` j5' '5` j   RHS

4
3

2
1

' '= ` j5` j5
2

` j
2
1` j1' '` j' '5' '5` j5' '5` j

 = 4
3

5
1

2
1'` j4` j4

3` j3
5` j5
1` j1#` j#` j` j    

4
3

1
5

1
2'= ` j

1
` j
1
5` j5

1
` j

1
2` j2#` j#` j` j

 =
20
3

1
2

#    
4
3 10'=

10
3=    

4
3

10
1

40
3

#= =#= =#= == =

` LHS !   RHS

∴ tF¤jš nr®¥ò¥ g©ig ãiwÎ brŒahJ.

v©fŸ

tF¤jš

milÎ¥ 

g©ò

gçkh‰W¥ 

g©ò

nr®¥ò¥

g©ò

Ïaš v©fŸ Ïšiy

KG v©fŸ

KG¡fŸ

é»jKW v©fŸ Ïšiy



1.3.1 (c) g§Ñ£L¥ g©ò

(i) T£lè‹ ÛJ bgU¡fè‹ g§Ñ£L¥ g©ò

é»jKW v©fë‹ bgU¡fš, T£lè‹ Ûjhd g§Ñ£L¥ g©ig ãiwÎ 

brŒ»wJ.

,
b
a

d
c  k‰W« 

f
e  v‹gd VnjD« _‹W é»jKW v©fŸ våš

b
a

d f b
a

d
c

b
a

f
e

# #
b

# #
b
a

# #
a

## #+ =# # +` j
d

` j
d
c` jc

f
` j

f
e` je# #` j# #

d
# #

d
` j
d

# #
d
c

# #
c` jc

# #
c

f
# #

f
` j

f
# #

f
e

# #
e` je# #
e

# #+ =# #` j# #+ =# #
f

# #
f

+ =
f

# #
f

` j
f

# #
f

+ =
f

# #
f
e

# #
e+ =e

# #
e` je# #
e+ =e

# #
e

# #` j# ## #+ =# #` j# #+ =# ## #  MF«.

cjhuz«:  
3
2 , 

9
4  k‰W« 

5
3  v‹gd _‹W é»jKW v©fŸ våš,

3
2

9
4

5
3

# ` j
9

` j
9
4` j4

5
` j

5
3` j3+` j+` j` j = 

3
2

9
4

3
2

5
3

# #
9

# #
9
4

# #
4

3
# #

3
2

# #
2

# #+# ## ## #

          LHS 3
2

9
4

5
3

#= ` j9` j9
4` j4

5` j5
3` j3+` j+` j` j                      RHS 3

2
9
4

3
2

5
3

# #9# #9
4

# #
4

3# #3
2

# #
2= # #+# ## ## #

3
2

45
20 27

#= +` j45` j45
20` j20 27` j27+` j+` j    27

8
5
2= +

3
2

45
47

#= 135
94=     135

40 54= +
135
94=

` LHS =  RHS

`  T£lè‹ ÛJ bgU¡fš g§Ñ£L¥ g©ig ãiwÎ brŒ»wJ.

(ii) fê¤jè‹ ÛJ bgU¡fè‹ g§Ñ£L¥ g©ò

é»jKW v©fë‹ bgU¡fš, fê¤jè‹ Ûjhd g§Ñ£L¥ g©ig ãiwÎ 

brŒ»wJ.

,
b
a

d
c  k‰W«  

f
e  v‹gd VnjD« _‹W é»jKW v©fŸ våš

b
a

d f b
a

d
c

b
a

f
e

# #
b

# #
b
a

# #
a

## #- =# # -` j
d

` j
d
c` jc

f
` j

f
e` je# #` j# #

d
# #

d
` j
d

# #
d
c

# #
c` jc

# #
c

f
# #

f
` j

f
# #

f
e

# #
e` je# #
e

# #- =# #` j# #- =# ## #` j# ## #- =# #` j# #- =# ## #  MF«.

cjhuz«:  
7
3 , 

5
4  k‰W« 

2
1 , v‹gd VnjD« _‹W é»jKW v©fŸ våš,

7
3

5
4

2
1

# ` j
5

` j
5
4` j4

2
` j

2
1` j1-` j-` j` j = 

7
3

5
4

7
3

2
1

# #
5

# #
5
4

# #
4

7
# #

7
3

# #
3

# #-# ## ## #

LHS 7
3

5
4

2
1

#= ` j5` j5
4` j4

2` j2
1` j1-` j-` j` j  RHS  7

3
5
4

7
3

2
1

# #5# #5
4

# #
4

7# #7
3

# #
3= # #-# ## ## #

7
3

10
8 5

#= ` j10` j10
8 5` j8 58 5-8 5` j8 5-8 5` j  35

12
14
3= -

7
3

10
3

#=   70
9=   = 

70
24 15-

70
9=

∴ LHS = RHS

`  fê¤jè‹ ÛJ bgU¡fš g§Ñ£L¥ g©ig ãiwÎ brŒ»wJ.

10
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gæ‰Á 1.1

 1. rçahd éilia¤ nj®ªbjL¤J vGJf.

i) é»jKW v©fë‹ T£lš rkå .......... MF«.

 (A) 0 (B) 1 (C) – 1 (D) 2

ii)
5
3- v‹w v©â‹ T£lš vÂ®kiw .......... MF«.

 (A) 
5
3-  (B) 

3
5  (C) 

5
3  (D) 

3
5-

iii)
13
5-  Ï‹ bgU¡fš jiyÑœ .......... MF«.

 (A) 
13
5  (B) 

5
13-  (C) 

5
13  (D) 

13
5-

iv) – 7 Ï‹ bgU¡fš vÂ®kiw .......... MF«.

 (A) 7 (B) 
7
1  (C) – 7 (D) 

7
1-

v) .......... v‹w v©â‰F jiyÑêna Ïšiy.

 (A) 0 (B) 1 (C) – 1 (D) 
4
1

 2. Ã‹tUtdt‰¿š ga‹gL¤j¥g£LŸs T£lš g©òfis vGJf.

(i)
7
3

9
1

9
1

7
3` `

7
` `
7
3` `3-` `- j j

7
j j

7
3j j3-j j-` `j j` `

9
` `

9
j j

9
` `

9
1` `1j j1` `1

9
` `

9
j j

9
` `

9
1` `1j j1` `1+ = +` `+ = +j j+ = +` `+ = +

9
+ = +

9
` `

9
+ = +

9
j j

9
+ = +

9
` `

9
+ = +

9
1+ = +1` `1+ = +1j j1+ = +1` `1+ = +1

9
+ = +

9
` `

9
+ = +

9
j j

9
+ = +

9
` `

9
+ = +

9
1+ = +1` `1+ = +1j j1+ = +1` `1+ = +1` `+ = +` `+ = +j j+ = +` `+ = ++ = +` `+ = +j j+ = +` `+ = +j j (ii)

9
4

8
7

2
1

9
4

8
7

2
1+ + +` `

8
` `
8
7` `7

2
` `

2
1` `1+ +` `+ +

8
+ +

8
` `
8

+ +
8
7+ +7` `7+ +7 j j

9
j j

9
4j j4

8
j j

8
7j j7= +j j= +

9
= +

9
j j

9
= +

9
4= +4j j4= +4` `j j` `= +` `= +j j= +` `= ++ +` `+ +` `= +j j= +j j

(iii) 8
10
7

10
7 8+ = +

10
+ = +

10
7+ = +7

10
+ = +

10
7+ = +7+ = ++ = + (iv)

15
7

15
7

15
7` `

15
` `
15
7` `7-` `- j j

15
j j

15
7j j7-j j-` `j j` `0 0` `0 0j j0 0` `0 0

15
` `

15
j j

15
` `

15
0 0

15
0 0` `0 0

15
0 0j j0 0

15
0 0` `0 0

15
0 07` `7j j7` `70 070 0` `0 070 0j j0 070 0` `0 070 0+ =` `+ =j j+ =` `+ =0 0+ =0 0` `0 0+ =0 0j j0 0+ =0 0` `0 0+ =0 0-` `-j j-` `-0 0-0 0` `0 0-0 0j j0 0-0 0` `0 0-0 0= +` `= +j j= +` `= +0 0= +0 0` `0 0= +0 0j j0 0= +0 0` `0 0= +0 0` `0 0` `0 0j j0 0` `0 0j j

(v) 0
5
2

5
2+ =` j
5

` j
5
2` j2-` j-` j

 3. Ã‹tUtdt‰¿š ga‹gL¤j¥g£LŸs bgU¡fš g©òfis vGJf.

(i)
3
2

5
4

5
4

3
2

# #
5

# #
5
4

# #
4

5
# #

5
4

# #
4

# #=# ## ## # (ii)
4
3

4
3

4
3` `

4
` `
4
3` `3-` `- j j

4
j j

4
3j j3-j j-` `j j` `1 1` `1 1j j1 1` `1 1

4
` `

4
j j

4
` `

4
3` `3j j3` `31 131 1` `1 131 1j j1 131 1` `1 131 1# #` `# #j j# #` `# #1 1# #1 1` `1 1# #1 1j j1 1# #1 1` `1 1# #1 1
4

# #
4

` `
4

# #
4

j j
4

# #
4

` `
4

# #
4

1 1
4

1 1# #1 1
4

1 1` `1 1
4

1 1# #1 1
4

1 1j j1 1
4

1 1# #1 1
4

1 1` `1 1
4

1 1# #1 1
4

1 11 131 1# #1 131 1` `1 131 1# #1 131 1j j1 131 1# #1 131 1` `1 131 1# #1 131 11 1# #1 1=1 1# #1 1` `1 1# #1 1=1 1# #1 1j j1 1# #1 1=1 1# #1 1` `1 1# #1 1=1 1# #1 1-` `-j j-` `-1 1-1 1` `1 1-1 1j j1 1-1 1` `1 1-1 11 1# #1 1=1 1# #1 1` `1 1# #1 1=1 1# #1 1j j1 1# #1 1=1 1# #1 1` `1 1# #1 1=1 1# #1 1` `1 1# #1 1` `1 1# #1 1j j1 1# #1 1` `1 1# #1 1j j

(iii) 1
28
17

17
28 =` `

28
` `
28
17` `17- -` `- -17- -17` `17- -17 j j

17
j j

17
28j j28- -j j- -` `j j` `#` `#j j#` `#- -` `- -j j- -` `- -` `j j (iv)

5
1

8
7

3
4

5
1

8
7

3
4

# # # #` `
8

` `
8
7` `7

3
` `

3
4` `4

# #` `# #
8

# #
8

` `
8

# #
8
7

# #
7` `7

# #
7 j j

5
j j

5
1j j1

8
j j

8
7j j7# #j j# #
8

# #
8

j j
8

# #
8
7

# #
7j j7# #
7` `j j` `=` `=j j=` `=# #` `# #` `j j# #j j# #

(v)
7
2

10
9

5
2

7
2

10
9

7
2

5
2

# #
7

# #
7
2

# #
2

## #+ =# # +` j
10
` j
10
9` j9

5
` j

5
2` j2# #` j# #

10
# #

10
` j
10

# #
10
9

# #
9` j9

# #
9

5
# #

5
` j

5
# #

5
2

# #
2` j2# #
2

# #+ =# #` j# #+ =# #
5

# #
5

+ =
5

# #
5

` j
5

# #
5

+ =
5

# #
5
2

# #
2+ =2

# #
2` j2# #
2+ =2

# #
2

# #` j# ## #+ =# #` j# #+ =# ## #

 4. ÑnH bfhL¡f¥g£l v©fŸ T£lš, fê¤jš, bgU¡fš k‰W« tF¤jš 

gçkh‰W¥ g©ig ãiwÎ brŒ»wjh vd nrhÂ¡fÎ«.

(i) 4 k‰W« 
5
2 (ii)

4
3-  k‰W«  

7
2-

 5. ÑnH bfhL¡f¥g£l v©fŸ T£lš, fê¤jš, bgU¡fš k‰W« tF¤jš 

nr®¥ò¥ g©ig ãiwÎ brŒ»wjh vd nrhÂ¡fÎ«.

(i) ,
3
1

5
2  k‰W« 

7
3- (ii) ,

3
2

5
4-  k‰W« 

10
9

 6. bgU¡fè‹ g§Ñ£L¥ g©ig¥ ga‹gL¤Â RU¡fÎ«:

(i)
4
5

9
8

7
5

#- ` j
9

` j
9
8` j8

7
` j

7
5` j5+` j+` j` j (ii)

7
2

4
1

2
1

# ` j
4

` j
4
1` j1

2
` j

2
1` j1-` j-` j` j



1.3.2  ÏU é»jKW v©fS¡»ilna cŸs é»jKW v©fis¡ f©l¿jš 

2 k‰W« 5 ¡F« ÏilnaÍŸs Ïaš v©fis¡ Tw KoÍkh?

mit 3 k‰W« 4 MF«.

– 2 k‰W« 4 ¡F« ÏilnaÍŸs KG¡fis¡ Tw KoÍkh?

mit – 1, 0, 1, 2, 3 MF«.

vdnt ÏU Ïaš v©fŸ k‰W« KG¡fS¡F Ïilna F¿¥Ãl¤ jFªj 

KG¡fis¡ fhzyh«.

Ï¥bghGJ, 1 ¡F« 2 ¡F« ÏilnaÍŸs KG¡fis Tw ÏaYkh? 

ÏayhJ.

Mdhš ÏU KG¡fS¡F Ïilna eh« é»jKW v©fis¡ fhzyh«.

0 ¡F« 1 ¡F« Ïilna , , ,
10
1

10
, ,
10

, ,2
10
3 g  ngh‹w v©fis¡ fhzyh«. Ït‰iw

0.1, 0.2, 0.3 vd vGjyh«.

ÏJ nghynt, , ,
4
1

2
, ,
2

, ,1
4
3   ngh‹w v©fŸ 0 ¡F« 1 ¡F« Ïilna cŸsij eh« 

m¿ayh«. Ïªj é»jKW v©fis eh« 0.25, 0.5, 0.75 vd vGjyh«.

Ï¥bghGJ 
5
2  k‰W« 

5
4  I vL¤J¡ bfhŸf. Ït‰¿‰F Ïilna VnjD« 

é»jKW v©fis¡ Tw ÏaYkh?

ÏaY«.
5
3  v‹w é»jKW v©iz¡ Twyh«.

12

0.25 0.5 0.75
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13

Ïnjngh‹W, , ,
5
1

5
, ,
5
, ,2

5
3  k‰W« 

5
4  ngh‹w v©fŸ 0é‰F« 1‰F« Ïilna 

cŸsd.

5
2  k‰W« 

5
3 ¡F« Ïilna nkY« gy é»jKW v©fis¡ f©LÃo¡f 

ÏaYkh?

ÏaY«. eh« 
5
2  I 

50
20  vdÎ«, 

5
3  I 

50
30   vdÎ« vGÂdhš, nkY« gy é»jKW 

v©fis¡ f©LÃo¡fyh«.

, , , , , , ,
50
21

50
, ,
50

, ,22
50
23

50
, ,
50

, ,24
50
25

50
, ,
50

, ,26
50
27

50
28  k‰W« 

50
29  ngh‹w x‹gJ é»jKW 

v©fis¡ f©LÃo¡fyh«.

50
22  k‰W« 

50
23 , ¡F Ïilna nkY« gy é»jKW v©fis¡ f©LÃo¡f,    eh«

50
22  I 

500
220  vdÎ«, 

50
23  I 

500
230  vdÎ« vGj nt©L«. Ã‹ eh« , , ,

500
221

50
, ,
50

, ,
0

, ,
0

, ,222
500
223

,
500
224

500
225 , , ,

500
226

50
, ,
50

, ,
0

, ,
0

, ,227
500
228  k‰W« 

500
229  ngh‹w x‹gJ é»jKW v©fis¡ f©L 

Ão¡fyh«.

Ïjid eh« gl¤Âš 

cŸs v© nfh£o‹ _y« 

m¿ªJ bfhŸsyh«.

cU¥bgU¡» _y« v© 

nfh£oš 0 ¡F« 1 ¡F« 

Ïilna cŸs gFÂia 

c‰W ftå¡fÎ«.

Ïnj ngh‹W eh« gy 

é»jKW v©fis

1 èUªJ 2 tiu, 2 èUªJ

3 tiu f©l¿ayh«.

Ï›thW

bjhlU«nghJ, Ïu©L 

é»jKW v©fë‹ 

Ïilna eh« nk‹nkY« 

gy é»jKW

v©fis¡ f©l¿a KoÍ« vd m¿ayh«. ÏÂèUªJ ÏU é»jKW v©fS¡F 

Ïilna é»jKW v©fë‹ ml®¤Â mÂf« vd¥ òy¥gL»wJ.

Mfnt Ïaš v©fŸ k‰W« KG¡fis¥ nghš mšyhkš, bfhL¡f¥g£l 

ÏU é»jKW v©fS¡F Ïilna v©z‰w é»jKW v©fŸ cŸsd.



ÏU é»jKW v©fS¡F Ïilæyhd é»jKW v©fis¡ f©l¿jš 

eh« ÏU é»jKW v©fS¡F Ïilæyhd é»jKW v©fis ÏU 

Kiwfëš f©l¿ayh«.

1. N¤Âu Kiw

‘a’ k‰W« ‘b’ v‹gd ÏU é»jKW v©fŸ v‹f. eh« ‘a’ ¡F« ‘b’ ¡F« 

Ïilna q1, q2, q3, ... ngh‹w gy é»jKW v©fis¥ Ã‹tUkhW f©l¿ayh«.

  q
1
 = 

2
1 ^ ha b^ ha b+^ h+a b+a b^ ha b+a b

  q
2
 = 

2
1 (a + q(a + q( 1)

  q
3
 = 

2
1 (a + q(a + q( 2),  .....

q
2
, q

3
 v‹w v©fŸ q

1
 ¡F Ïl¥g¡f« mikªJŸsd. Ïnjngh‹W q

4
, q

5  
M»a 

é»jKW v©fŸ q
1 
 ¡F ty¥g¡f« mikªJŸsij¥ Ã‹tUkhW m¿ayh«.

  q
4 
 = 

2
1  (q (q ( 1 + b)b)b

  q
5 
 = 

2
1  (q (q ( 4 + b), ....b), ....b

2. kh‰W Kiw

‘a’ k‰W« ‘b’ v‹gd ÏU é»jKW v©fŸ v‹f.

(i) Ã‹d§fë‹ gFÂfis rkkhf ÏU¡FkhW Û.Á.k.(LCM) _y« 

kh‰wÎ«. bjhFÂfS¡»ilna v©fis¡ fhz ÏaYkhæ‹ Ïit 

Ïu©L¡F« Ïilna é»jKW v© cŸsJ.

(ii) bjhFÂfS¡»ilna v© VJ« Ïšiybaåš, bjhFÂ k‰W« 

gFÂfis 10 Mš bgU¡» mt‰¿‰»ilnaahd é»jKW v©fis¥ 

bgwyh«. nkY« gy é»jKW v©fis¥ bgWtj‰F 100, 1000 ... v‹w 

v©fshš bgU¡f nt©L«.

vL¤J¡fh£L 1.1

4
3  ,  

5
4  M»a v©fS¡»ilna cŸs xU é»jKW v©iz¡ fh©f.

14

a q
1

b

a q
2  

q
1

b 

a q
3   

q
2  

q
1

b 

a  q1  q4 b

a    q1  q4 q5 b

ÏU v©fë‹ ruhrç v¥bghGJ« mªj v©fS¡F

Ïilna mikªÂU¡F«.

bt›ntW Kiwfis¥ ga‹gL¤Âdhš bt›ntW é»jKW 

v©fis a ¡F« b ¡F« Ïilna fhzyh«.
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bkŒ v©fë‹ bjhF¥ò

Ô®Î

N¤Âu Kiw:

bfhL¡f¥g£LŸsit: a = 
4
3 , b = 

5
4

q1 v‹gJ 
4
3  ¡F« 

5
4  ¡F« Ïilna cŸs xU é»jKW v© v‹f.

q1 = 
2
1 ^ ha b^ ha b+^ h+a b+a b^ ha b+a b

  = 
2
1

4
3

5
4` j

4
` j
4
3` j3

5
` j

5
4` j4+` j+` j` j = 

2
1

20
15 16+` j

20
` j

20
15` j15 16` j16+` j+` j

q1 = 
2
1

20
31

40
31

# =` j
20

` j
20
31` j31` j

mªj é»jKW v© 
40
31  MF«.

kh‰W Kiw:

bfhL¡f¥g£LŸsit:      a = 
4
3 , b = 

5
4

a IÍ« b IÍ« Kiwna 
4
3

5
5

20
15

# =  k‰W« 
5
4

4
4

20
16

# =  vd vGjyh«.

eh« 
20
15  ¡F« 

20
16 , Ïilæš cŸs é»jKW v©fis¡ f©LÃo¡f 

bjhFÂiaÍ« gFÂiaÍ« 10Mš bgU¡f nt©L«.

,
20
15

10
10

200
150

20
16

10
10

200
160

# #,# #,
10

# #
10
10

# #
10

20
# #

200
# #

0
15

# #
150

# #
0

20
# #

20
16

# #
16= =# #= =# ## ## #= =# ## #= =# #= =

`
200
150  k‰W« 

200
160  ¡F« Ïilæš cŸs é»jKW v©fŸ

, , , , , , ,
200
151

20
, , , , , ,
20

, , , , , ,
0

, , , , , ,
0

, , , , , ,152
20

, , , , , ,
20

, , , , , ,
0

, , , , , ,
0

, , , , , ,153
20

, , , , , ,
20

, , , , , ,
0

, , , , , ,
0

, , , , , ,154
20

, , , , , ,
20

, , , , , ,
0

, , , , , ,
0

, , , , , ,155
20

, , , , , ,
20

, , , , , ,
0

, , , , , ,
0

, , , , , ,156
200
157

200
158  k‰W« 

200
159  M»adthF«.

vL¤J¡fh£L 1.2

5
3- , 

2
1  M»a v©fS¡»ilna Ïu©L é»jKW v©fis¡ fh©f.

Ô®Î

bfhL¡f¥g£LŸsit:  a = 
5
3- , b

2
1=

q
1
 k‰W« q

2 
v‹gd ÏU é»jKW v©fŸ v‹f.

q
1  
= 
2
1 ^ ha b^ ha b+^ h+a b+a b^ ha b+a b

q
1  
= 2
1

5
3

2
1

# ` j5` j5
3` j3

2` j2
1` j1-` j- +` j+` j` j

2
1

10
6 5

#= - +6 5- +6 5` j
10

` j
10
6 5` j6 5- +` j- +6 5- +6 5` j6 5- +6 5` j

2
1

10
1

#= ` j
10

` j
10
1` j1-` j-` j = 

20
1-

q
2  

= 
2
1  (a (a (  + q

1
) = 

1
) = 

1 2
1

5
3

20
1

#= ` j
5

` j
5
3` j3

20
` j

20
1` j1-` j- +` j+ -` j-`` j` j` j` j

     
2
1

20

12 1
#=

- +12- +12 -^c h m
2
1

20
12 1

#= ` j
20

` j
20
12` j12 1` j1- -` j- -12- -12` j12- -12` j

2
1

20
13

#= ` j
20

` j
20
13` j13-` j-` j

40
13= -

20
1-  k‰W« 

40
13-  M»ad ÏU é»jKW v©fŸ MF«.

F¿¥ò: Ïªj é»jKW v©fis eh« 
5
3

40
13

20
1

2
1< <

40
< <

40
13< <13 <- -3- -3 -< <  vd vGjyh«.



gæ‰Á 1.2

 1. Ñœ¡f©l é»jKW v©fS¡F Ïilna cŸs xU é»jKW v©iz¡ 

f©LÃo¡fÎ«.

  (i)
3
4 , 

5
2      (ii)

7
2- , 

6
5   (iii)

11
5 , 

8
7   (iv)

4
7  , 

3
8

 2. Ñœ¡f©l é»jKW v©fS¡F Ïilna cŸs Ïu©L é»jKW 

v©fis¡ f©LÃo¡fÎ«.

  (i)
7
2 , 

5
3      (ii)

5
6 , 

11
9   (iii)

3
1 , 

5
4   (iv)

6
1- , 

3
1

 3. Ñœ¡f©l é»jKW v©fS¡F Ïilna cŸs _‹W é»jKW 

v©fis¡ f©LÃo¡fÎ«.

  (i)
4
1 , 

2
1      (ii)

10
7 , 

3
2   (iii)

3
1- , 

2
3    (iv)

8
1 ,  

12
1

1.4 _til¥ò¡ bfh©l v©nfhitfë‹ RU¡f«

eh« Áy cjhuz§fis¥ gh®¥ngh«.

(i) 2 + 3 = 5 (ii) 5 – 10 = – 5

(iii)
5
3

7
4

#  = 
35
12 (iv) ?4 2

2
1

#- =4 2- =4 2 #- =#- =

cjhuz« (i), (ii) k‰W« (iii) M»at‰¿š xnu xU braè cŸsJ. Mdhš 

cjhuz« (iv) Ïš eh« ÏU braèfis¡ fh©»nwh«.

cjhuz« (iv) Ïš vªj braèia Kjèš brŒa nt©L« vd c§fS¡F¤ 

bjçÍkh?

cjhuz« (iv) Ïš Áy éÂKiwfis¥ ga‹gL¤jhéoš ek¡F gšntW 

Ô®ÎfŸ »il¡F«.

cjhuzkhf, (i) 2
1 2 2

1 1# #2# #2
1

# #
1 2# #2= =# #= =# #2# #2= =2# #2^ h4 2^ h4 24 2-4 2^ h4 2-4 2 # #= = ,

(ii) 4 2 2
1 4 1 34 2-4 2 = 4 1-4 1 =` j4 2` j4 2 2` j2
1` j1#` j#` j  v‹w ÏU Ô®ÎfŸ »il¡»wJ.

vdnt FH¥g¤ij¤ jé®¡f, braèfis¥ ga‹gL¤J« nghJ Áy 

éÂKiwfis¥ Ã‹g‰w nt©L«. braèfis Ïl¥òwäUªJ ty¥òwkhf 

tçir¡»ukkhf ‘BODMAS’ v‹w Kiwæš ga‹gL¤jyh«.

B - mil¥ò, O - Ï‹, D - tF¤jš, M - bgU¡fš, A - T£lš, S - fê¤jš

F¿¥ò:mªj tŸsš bga® Tl f®z‹ jhnd.   Ïªj mik¥ò _y« m - mil¥ò,

t - tF¤jš, bg - bgU¡fš, T - T£lš, f- fê¤jš vd¢ RU¡fkhf ãidé‰ 

bfhŸsyh«.

16
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bkŒ v©fë‹ bjhF¥ò

bjhF¥ò¡ 

F¿pLfŸ

bga®

--- nk‰nfh£L mil¥ò (é‹Fy«)

( ) mil¥ò¡ F¿pL

{ } fz mil¥ò

[ ] rJu mil¥ò

‘Ï‹’ mšyJ ‘Ïš’ mšyJ ‘kl§F’ (of) v‹w braè

Áy neu§fëš ‘3 Ï‹ ÏU kl§F’, ‘20 Ïš eh‹»š xU g§F’, ‘10 Ïš ghÂ’
ngh‹w brh‰bwhl®fis¡ bfh©l nfhitfis¡ fhz neçL»wJ.

Ït‰¿š ‘Ï‹’ mšyJ ‘Ïš’ mšyJ ‘kl§F’ v‹gJ ‘bgU¡Fjš’ v‹w 

braèia¡ F¿¡»wJ.

cjhuzkhf, (i) 3 Ï‹ ÏU kl§if 2 × 3,

(ii) 20 Ïš eh‹»š xU g§if 
4
1 × 20,

(iii) 10 Ïš ghÂia 
2
1 × 10 vd vGjyh«.

vdnt, x‹W¡F nk‰g£l fâj mil¥òfis¥ ga‹gL¤J«bghGJ eh« 

Kjèš, cŸ mil¥Ãš cŸs braèfis Ko¤j Ã‹ m›til¥ig Ú¡f nt©L«. 

bjhl®ªJ mjidaL¤J cŸs cŸsil¥Ã‰F Ï«Kiwia¥ ga‹gL¤j 

nt©L«.

vL¤J¡fh£L 1.3

RU¡Ff: 
3
1

3
2

15
8

#` j1` j1
3

` j
3
1` j1

3
` j

3
2` j2+` j+` j` j

Ô®Î

3
1

3
2

15
8

#` j1` j1
3

` j
3
1` j1

3
` j

3
2` j2+` j+` j` j  = 

3
4

3
2

15
8

#` j
3

` j
3
4` j4

3
` j

3
2` j2+` j+` j` j

  = 
3
6

15
8` j

3
` j
3
6` j6

15
` j

15
8` j8

#` j#` j` j (mil¥ò Kjèš RU¡f¥g£LŸsJ)

  = 2
15
8

#   = 
15
16  = 1

15
1 .

vL¤J¡fh£L 1.4

RU¡Ff: 5
2
1

4
3+  Ï‹  

9
8 .

Ô®Î

5
2
1

4
3+  Ï‹  

9
8  = 

2
11

4
3

9
8

#+

  = 
2
11

36
24+  = 

2
11

3
2+ (‘Ï‹’ v‹gJ Kjèš RU¡f¥g£LŸsJ)

  = 
6

33 4+  = 
6
37  = 6

6
1 .

vL¤J¡fh£L 1.5

RU¡Ff: 
3
1

4
5

5
3

2
1

4
1` `

3
` `
3
1` `1

4
` `

4
5` `5#` `#-` `- j j

2
j j

2
1j j1

4
j j

4
1j j1+ -j j+ -

2
+ -

2
j j

2
+ -

2
1+ -1j j1+ -1` `j j` `

5
` `

5
j j

5
` `

5
3` `3j j3` `3+ -` `+ -j j+ -` `+ -
5

+ -
5

` `
5

+ -
5

j j
5

+ -
5

` `
5

+ -
5
3+ -3` `3+ -3j j3+ -3` `3+ -3 '+ -'` `'+ -'j j'+ -'` `'+ -'8` `j j` `8` `j j` `+ -` `+ -j j+ -` `+ -8+ -` `+ -j j+ -` `+ - B` `` `+ -` `+ -j j+ -` `+ -+ -j j+ -j j



Ô®Î

  = 
3
1

4
5

5
3

4
2 1` `

3
` `
3
1` `1

4
` `

4
5` `5#` `#-` `- j j

4
j j

4
2 1j j2 12 1-2 1j j2 1-2 1` `j j` `

5
` `

5
j j

5
` `

5
3` `3j j3` `3 '` `'j j'` `'+` `+j j+` `+ 8` `j j` `8` `j j` ` B` `` `` `j j` `j j (cŸnsÍŸs mil¥ò Kjèš RU¡f¥g£LŸsJ)

  = 
3
1

4
5

5
3

4
1'+` j

3
` j
3
1` j1

4
` j

4
5` j5#` j#-` j- 8 B` j` j  = 

3
1

4
5

5
3 4# #
5

# #
5
3

# #
3

# ## #+# #` j
3

` j
3
1` j1

4
` j

4
5` j5# #` j# #
4

# #
4

` j
4

# #
4
5

# #
5` j5# #
5-` j- 8# #8# # B` j# #` j# ## #  = 

12
5

5
12- +

  = 
60

25 144- +25- +25  = 
60
119  = 1

60
59 .

vL¤J¡fh£L 1.6

RU¡Ff: 
7
2

4
1

3
2

6
5- -` j1` j1 2` j2` j

4
` j
4 3

` j
3

$ .
6

$ .
6
5$ .5- -$ .- -` j$ .` j1` j1$ .1` j1 2` j2$ .2` j2'` j'$ .'` j'` j$ .` j

4
` j
4

$ .
4

` j
4 3

` j
3

$ .
3

` j
3

'` j'$ .'` j'- -` j- -$ .- -` j- -'- -'` j'- -'$ .'- -'` j'- -'- -` j- -$ .- -` j- -- -` j- -$ .- -` j- -$ .
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7
2

4
1

3
2

6
5- -` j1` j1 2` j2` j

4
` j
4 3

` j
3

$ .
6

$ .
6
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4
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4

$ .
4

` j
4 3
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3

$ .
3

` j
3

'` j'$ .'` j'- -` j- -$ .- -` j- -'- -'` j'- -'$ .'- -'` j'- -'- -` j- -$ .- -` j- -- -` j- -$ .- -` j- -$ . = 
7
2

4
1

2
3

6
5- -` j1` j1 3` j3` j

4
` j
4 2

` j
2

$ .
6

$ .
6
5$ .5- -$ .- -` j$ .` j1` j1$ .1` j1 3` j3$ .3` j3#` j#$ .#` j#` j$ .` j

4
` j
4

$ .
4

` j
4 2

` j
2

$ .
2

` j
2
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7
2

8
3

6
5- -$ .

8
$ .
8
3$ .3

6
$ .

6
5$ .5- -$ .- -- -$ .- -$ .= 

7
2

24
9 20- $ .
24

$ .
24

9 2$ .9 20$ .09 2-9 2$ .9 2-9 2$ .

  = 
7
2

24
11- $ .
24

$ .
24
11$ .11-$ .-$ . = 

7
2

24
11+  = 

168
48 77+  = 

168
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gæ‰Á 1.3

 1. rçahd éilia¤ nj®ªbjL¤J vGJf.

(i) 2
3
5

#  = ..........

 (A) 
3
10  (B) 2

6
5  (C) 

6
10  (D) 

3
2

(ii)
5
2

7
4

# = ..........

 (A) 
20
14  (B) 

35
8  (C) 

14
20  (D) 

8
35

(iii)
5
2

9
4+  = ..........

 (A) 
23
10  (B) 

45
8  (C) 

45
38  (D) 

13
6

(iv)
5
1 2

2
1

'  = ..........

 (A) 
25
2  (B) 

2
1  (C) 

7
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3

(v)
2
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 2. RU¡Ff:
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9
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2
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  (iii)
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15  Ïš 

6
5

2
1

11
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'` j
6
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6
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2
` j

2
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8
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5
3
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4
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5
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4
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5
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5
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3
j j

3
' 1

3
j j

3 7
j j

7
' 1

7
j j

7
#j j#' 1#j j#- +j j- +' 1- +j j- +

3
- +

3
j j

3
- +

3
' 1

3
- +

3
j j

3
- +

3
2- +2j j2- +2' 12- +2j j2- +2

7
- +

7
j j

7
- +

7
' 1

7
- +

7
j j

7
- +

7
5- +5j j5- +5' 15- +5j j5- +5#- +#j j#- +#' 1#- +#j j#- +#` `j j` `' 1` `j j` `1` `1j j1` `1' 11` `1j j1` `1` `j j` `' 1` `j j` `- +` `- +j j- +` `- +' 1- +` `- +j j- +` `- +1- +1` `1- +1j j1- +1` `1- +1' 11- +1` `1- +1j j1- +1` `1- +1 '- +'` `'- +'j j'- +'` `'- +'' 1'- +'` `'- +'j j'- +'` `'- +' ;' 1;8 5;8 5' 18 5;8 5;' 1;8 5;8 5' 18 5;8 58 5- -8 5;8 5- -8 5' 18 5- -8 5;8 5- -8 5 E' 1E` `- +j j- +' 1- +j j- +- +j j- +' 1- +j j- +' 1' 1' 1
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bkŒ v©fë‹ bjhF¥ò

1.5 mL¡FfŸ : v©fis mL¡F¡ F¿ toéš KG¡fë‹ goahf 

vGJjš

Ï¥gFÂæš, v©fis v›thW mL¡F¡ F¿ toéš vGjyh« v‹gij¥ 

g‰¿ eh« go¡f ÏU¡»nwh«.

2 2 2 2# #2 2 2# #2 2 2 #  v‹gij 24 vd vGjyh«. 24 = 2 2 2 2# #2 2 2# #2 2 2 #  v‹w rk‹gh£oš 2
v‹gJ ‘mo’ v‹W« 4 v‹gij “mL¡F’’ mšyJ “mL¡bf©’’ v‹W« Twyh«.

bghJthf an v‹gJ ‘a’ ia ‘n’ jlit bgU¡Ftjhš »il¡F« bgU¡f‰ 

gy‹. ÏÂš ‘a’ v‹gJ bkŒba© k‰W« ‘n’ MdJ äif KG v© MF«. ‘a’ ia 

‘mo’ v‹W« ‘n’ I ‘mL¡bf©’ mšyJ ‘mL¡F’ vd miH¡»nwh«.

tiuaiw

‘n’ v‹gJ äif KGthf ÏU¥Ã‹ xn  v‹gJ  x.x.x.....x MF«.MF«.

mjhtJ, xn = x × x × x × ..... × x    ( Ï§F n > 1)

                                                                     F¿¥ò : x1  = x.
n jlitfŸ

                                                                     F¿¥ò :
 jlitfŸ

                                                                     F¿¥ò :

n fhuâfŸ fhuâfŸ

v¥go thÁ¥gJ?

73 v‹gij thÁ¡F« nghJ 7‹ go _‹W mšyJ 7‹ 

K¥go vd thÁ¡f nt©L«.

Ï§F 7 I mo v‹W«, 3 I mL¡F mšyJ go mšyJ 

mL¡F v© v‹W« miH¡»nwh«.

Ïij nkY« éçthf és¡f Ñœ¡fhQ« m£ltizia neh¡Ff :

t.

v©.

v©â‹ bjhl®

bgU¡f‰ gy‹

mL¡F¡F¿ 

mik¥ò
mo

mL¡bf© 

mšyJ go 

mšyJ mL¡F 

1 2 2 2 2# # #2 2 2 2# # #2 2 2 2 24 2 4

2 4 4 44 4 4- - -4 4 4^ ^ ^4 4 4^ ^ ^4 4 44 4 4# #4 4 4^ ^ ^4 4 4# #4 4 4# #^ ^ ^# #4 4 4# #4 4 4^ ^ ^4 4 4# #4 4 44 4 4- - -4 4 4^ ^ ^4 4 4- - -4 4 4- - -^ ^ ^- - -4 4 4- - -4 4 4^ ^ ^4 4 4- - -4 4 44 4 4# #4 4 4- - -4 4 4# #4 4 4^ ^ ^4 4 4# #4 4 4- - -4 4 4# #4 4 4^ ^ ^h h^ ^ ^4 4 4^ ^ ^4 4 4h h4 4 4^ ^ ^4 4 44 4 4# #4 4 4^ ^ ^4 4 4# #4 4 4h h4 4 4# #4 4 4^ ^ ^4 4 4# #4 4 4# #^ ^ ^# #h h# #^ ^ ^# #4 4 4# #4 4 4^ ^ ^4 4 4# #4 4 4h h4 4 4# #4 4 4^ ^ ^4 4 4# #4 4 44 4 4- - -4 4 4^ ^ ^4 4 4- - -4 4 4h h4 4 4- - -4 4 4^ ^ ^4 4 4- - -4 4 44 4 4# #4 4 4- - -4 4 4# #4 4 4^ ^ ^4 4 4# #4 4 4- - -4 4 4# #4 4 4h h4 4 4# #4 4 4- - -4 4 4# #4 4 4^ ^ ^4 4 4# #4 4 4- - -4 4 4# #4 4 4h 3^ h4^ h4-^ h- 4- 3

3
3
2

3
2

3
2

3
2

3
2

3
2` ` ` ` ` `

3
` ` ` ` ` `
3
2` ` ` ` ` `2

3
` ` ` ` ` `

3
2` ` ` ` ` `2

# # # #` ` ` ` ` `# # # #
3

# # # #
3

` ` ` ` ` `
3

# # # #
3
2

# # # #
2` ` ` ` ` `2

# # # #
2

#` ` ` ` ` `#` ` ` ` ` `j` ` ` ` ` `` ` ` ` ` `j j j j` ` ` ` ` `
3

` ` ` ` ` `
3

j j j j
3

` ` ` ` ` `
3
2` ` ` ` ` `2j j j j2` ` ` ` ` `2

3
` ` ` ` ` `

3
j j j j

3
` ` ` ` ` `

3
2` ` ` ` ` `2j j j j2` ` ` ` ` `2

3
` ` ` ` ` `

3
j j j j

3
` ` ` ` ` `

3
2` ` ` ` ` `2j j j j2` ` ` ` ` `2

# # # #` ` ` ` ` `# # # #j j j j# # # #` ` ` ` ` `# # # #
3

# # # #
3

` ` ` ` ` `
3

# # # #
3

j j j j
3

# # # #
3

` ` ` ` ` `
3

# # # #
3
2

# # # #
2` ` ` ` ` `2

# # # #
2j j j j2

# # # #
2` ` ` ` ` `2

# # # #
2

3
# # # #

3
` ` ` ` ` `

3
# # # #

3
j j j j

3
# # # #

3
` ` ` ` ` `

3
# # # #

3
2

# # # #
2` ` ` ` ` `2

# # # #
2j j j j2

# # # #
2` ` ` ` ` `2

# # # #
2 j` ` ` ` ` `# # # #` ` ` ` ` `# # # ## # # #` ` ` ` ` `# # # #j j j j# # # #` ` ` ` ` `# # # ## # # #` ` ` ` ` `# # # #j j j j# # # #` ` ` ` ` `# # # #` ` ` ` ` `j j j j` ` ` ` ` `

3
2 6

` j
3

` j
3
2` j2` j 3

2 6

4 ...a a a# #a a a# #a a a #   m jlitfŸ am a m

vL¤J¡fh£L 1.7

Ñœ¡f©l v©fis Ïu©o‹ go Mf vGJf.

(i) 2 (ii) 8 (iii) 32 (iv) 128 (v) 256
Ô®Î:

(i) 2 212 2=2 2

19

mL¡F
         mšyJ

        go

mo
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(ii) 8 2 2 2 23
# #2 2# #2 2# #2 2# #2 2= =2 2= =2 2= =8 2= =8 2 # #= =# #2 2# #2 2= =2 2# #2 2

(iii) 32 2 2 2 2 2 25
# # # #2 2 2 2# # # #2 2 2 2# # # #2 2 2 2# # # #2 2 2 2= =2 2= =2 2= =2 2 2 2= =2 2 2 2# # # #= =# # # #2 2 2 2# # # #2 2 2 2= =2 2 2 2# # # #2 2 2 2

(iv) 128 2 2 2 2 2 2 2 27
# # # # #2 2 2 2 2 2# # # # #2 2 2 2 2 2#2 2 2 2 2 2#2 2 2 2 2 2= =8 2= =8 2 2 2 2 2 2 2= =2 2 2 2 2 2# # # # #= =# # # # #2 2 2 2 2 2# # # # #2 2 2 2 2 2= =2 2 2 2 2 2# # # # #2 2 2 2 2 22 2 2 2 2 2#2 2 2 2 2 2= =2 2 2 2 2 2#2 2 2 2 2 2

(v) 256 2 2 2 2 2 2 2 2 28
# # # # # # #2 2 2 2 2# # # # # #2 2 2 2 2# # # # # #2 2 2 2 2# # # # # #2 2 2 2 2= =2 2= =2 2= =6 2= =6 2 2= =2#= =# # # # # # #= =# # # # # #2 2 2 2 2# # # # # #2 2 2 2 2= =2 2 2 2 2# # # # # #2 2 2 2 2

1.6. mL¡F¡F¿ éÂfŸ

bkŒba©fë‹ äif mL¡Ffë‹ tiuaiwia¡ bfh©L eh«, 

Ñœ¡fhQ« “mL¡F¡ F¿ éÂfë‹’’ g©òfis¥ g‰¿¡ fhzyh«.

(i) bgU¡fš éÂ

éÂ 1
a a am na am na a m n

#a a#a am n
#

m na am na a#a am na a = +m n+m n , Ï§F ‘a’ v‹gJ bkŒba© k‰W« m, n v‹gd äif 

KG v©fŸ.KG v©fŸ.

cjhuz«

3
2

3
23 423 42` `

3
` `
3
2` `2 j j

3
j j

3
2j j2

3 4

j j
3 423 42j j2
3 42` `j j` `
3 4

` `
3 4

j j
3 4

` `
3 4

#` `#j j#` `#` `j j  = 
3
2

3
23 4 73 4+3 4

` `
3

` `
3
2` `2 j j

3
j j

3
2j j2

7

j j
7

` `j j` `
3 4

` `
3 4

j j
3 4

` `
3 4

=` `=j j=` `=
+

` `
+

j j
+

` `
+3 4+3 4

` `
3 4+3 4

j j
3 4+3 4

` `
3 4+3 4

` `j j (nk‰f©l éÂ¥go a a am na am na a m n
#a a#a am n
#

m na am na a#a am na a = +m n+m n
, Ï§F a = 

3
2 , m = 3, n = 4)4)4

(ii) tF¤jš éÂ

éÂ 2 a
a a

n

m
m n

=
m n-m n , Ï§F a 0!  k‰W« m, n MdJ äif KG v©fŸ, 

Ï§F m > n MF«. MF«.

cjhuz«

                   
6
6

2

4

6 64 26 64 26 62
= =6 6= =6 66 64 26 6-6 64 26 6  (nk‰T¿a éÂ¥go 

a
a a

n

m
m n

=
m n-m n , Ï§F a = 6, m = 4, n = 2

MF«)

(iii) mL¡F éÂ

éÂ 3 a ana ana am na a=a a #m n#m n^ ha a^ ha am^ hma ama a^ ha ama a , Ï§F m k‰W« n v‹gd äif KG 
v©fŸ MF«.  v©fŸ MF«.  

cjhuz«

(32)2)2 4 3 3 3 32 2 2 23 3 3 32 2 2 23 3 3 3# #3 3 3 3# #3 3 3 33 3 3 32 2 2 23 3 3 3# #3 3 3 32 2 2 23 3 3 3#3 3 3 3#3 3 3 33 3 3 32 2 2 23 3 3 3#3 3 3 32 2 2 23 3 3 3=  = 32 2 2 2+ +2 2 2+ +2 2 2+2 2 2+2 2 2  = 38

Ïnj éilia ÏU mL¡FfisÍ« bgU¡Ftj‹ _y« bgw KoÍ«.

mjhtJ,  3 34 2 43 32 43 38
= =3 3= =3 33 3#3 32 4#2 43 32 43 3#3 32 43 3^ h3^ h32^ h2 .

(iv) ó¢Áa¤ij mL¡fhf¡ bfh©l v©

,m om o=m oYm oYm om o=m oYm o=m o  våš                                           våš                                           våš                                           våš                                           våš                                          k‰bwhU Kiw :

m m m m3 3m m3 3m m 3 3m m3 3m m0m m'm m3 3
'

3 3m m3 3m m'm m3 3m m = =m m= =m m3 3-3 3  (2 (2 ( « éÂ¥go);       « éÂ¥go);       « éÂ¥go);       m m
m
m

m m m
m m m3 3m m3 3m m

3

3

m m'm m3 3'3 3m m3 3m m'm m3 3m m
# #m m# #m m
# #m m# #m m= == =  = 1

nk‰f©l Ïu©L Kiw¥go, m m m3 3m m3 3m m 0m m'm m3 3
'

3 3m m3 3m m'm m3 3m m =  = 1.

nk‰f©l cjhuz¤ÂèUªJ,  eh‹fh« mL¡F éÂia¥ bgwyh«. 

1a a a
( ) ( ) ( )x y

a a
x y

a a
( )x y( )z y( )z y( )z y

a a
z y

a a
( )z y( )z x( )z x( ) ( )z x( )y

# #a a# #a a
( )

# #
( )z y

# #
z y

a a
z y

a a# #a a
z y

a a
( )z y( )

# #
( )z y( )z x

# #
z x( )z x( )

# #
( )z x( )

=
( )- -( )- -( )- -( )( )x y( )- -( )x y( )z y- -z y( )z y( )- -( )z y( ) ( )z x( )-( )z x( )

vd ãWÎf
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bkŒ v©fë‹ bjhF¥ò

éÂ 4
‘a’ v‹gJ ó¢Áa« jéu ntW vªj é»jKW v©zhf 

ÏU¥Ã‹, a 10
=  MF«.

cjhuz«

(i) 2 102 102 12 1=2 1  (ii) 
4
3 1

0

=` j
4

` j
4
3` j3

0

` j
0

` j  (iii) 25 10
=  (iv) 1

5
2 0

- =` j
5

` j
5
2` j2

0

` j
0

- =` j- =- =` j- =  (v) 0 100 100 10 1- =0 1^ h10^ h100 1^ h0 1- =^ h- =10- =10^ h10- =100 1- =0 1^ h0 1- =0 1

(v) jiyÑœ éÂ 

X® v©â‹ Fiw mL¡F v©iz¡ fhz mªj v©â‹ äif mL¡F 

v©â‹ ne®khwhd bgU¡f‰ gy‹ fhz nt©L«.

cjhuz«

 (i) 4
4
1

4 4 4 4
1

256
14

4 # # #4 4 4# # #4 4 4
= = =- = =

 (ii) 5
5
1

5 5 5
1

125
13

3 # #5 5# #5 5
= = =- = =

 (iii) 10
10
1

10 10
1

100
12

2 #
= = =- = =

3 ‹ jiyÑê  
3
1

3
3

1

0

=

  `
3
1

3
3

1

0

= = 30–1 = 3–1.  

Ïnj nghš, 62 ‹ jiyÑê  6 6
6
1

6
6

2 262 26

0
0 26 60 26 6 2

= = = 6 6=6 6- -6 6- -6 66 60 26 6- -6 60 26 6= = == = =

nkY«, 
3
8 3

` j
3

` j
3
8` j8

3

` j
3

` j  ‹ jiyÑê  

3
8
1

3
8

3

3

=
-

`
`

j
3

j
3 j

-

j
-

 MF«.

nk‰f©l cjhuz¤ÂèUªJ eh« Iªjh« mL¡F¡F¿ éÂæid vGj 

KoÍ«.

éÂ 5
‘a’ v‹gJ X® bkŒ v©zhfÎ«, ‘m’ MdJ KG v© 

MfÎ« ÏU¥Ã‹ a
a
1m

m=-  MF«.

(vi) xnu mL¡F v©fis¡ bfh©l v©fë‹ bgU¡fš

Ñœ¡f©l RU¡F Kiwfis¡ fh©f:

(i) 4 73 34 73 34 7#4 7#4 74 73 34 7#4 73 34 7  = ^ ^4 4 4^ ^4 4 4# #^ ^# #4 4 4# #4 4 4^ ^4 4 4# #4 4 4h h7 7 7h h7 7 7# #h h# #7 7 7# #7 7 7h h7 7 7# #7 7 7#h h#7 7 7#7 7 7h h7 7 7#7 7 7^ ^h h^ ^# #^ ^# #h h# #^ ^# # = 4 7#4 7#4 7^ ^ ^4 7^ ^ ^4 7# #^ ^ ^# #4 7# #4 7^ ^ ^4 7# #4 7 # #^ ^ ^# #^ ^ ^h h^ ^ ^4 7^ ^ ^4 7h h4 7^ ^ ^4 7# #^ ^ ^# #h h# #^ ^ ^# # # #^ ^ ^# #h h# #^ ^ ^# #4 7# #4 7^ ^ ^4 7# #4 7h h4 7# #4 7^ ^ ^4 7# #4 7 h

  = 3^ h4 7^ h4 7#^ h#4 7#4 7^ h4 7#4 7

(ii) 5 43 35 43 35 4#5 4#5 45 43 35 4#5 43 35 45 4- -5 43 3- -3 35 43 35 4- -5 43 35 45 43 35 4#5 43 35 4- -5 43 35 4#5 43 35 4  = 
5
1

4
1

3 343 34
#3 3#3 3

 = 
5
1

4
13 313 31` `

5
` `
5
1` `1 j j

4
j j

4
1j j1

3 3

j j
3 313 31j j1
3 31` `j j` `
3 3

` `
3 3

j j
3 3

` `
3 3

#` `#j j#` `#` `j j

  = 
5
1

5
1

5
1

# #
5

# #
5
1

# #
1

# # ×
4
1

4
1

4
1

# #
4

# #
4
1

# #
1

# #

  = 1 1
5
1

4 554 55 44 54
1

4
11` ` `

5
` ` `
5
1` ` `1

4 5
` ` `

4 5
1` ` `1

# #` ` `# #
4 5

# #
4 5

` ` `
4 5

# #
4 5
1

# #
1` ` `1

# #
1 j j j
4 5
j j j

4 5
1j j j1

4
j j j

4
1j j j1#j j j#` ` `j j j` ` `1` ` `1j j j1` ` `1 1` ` `1j j j1` ` `1

4 5
` ` `

4 5
j j j

4 5
` ` `

4 554 55
` ` `

54 55
j j j

54 55
` ` `

54 55 44 54
` ` `

44 54
j j j

44 54
` ` `

44 54
# #` ` `# #j j j# #` ` `# #
4 5

# #
4 5

` ` `
4 5

# #
4 5
j j j

4 5
# #
4 5

` ` `
4 5

# #
4 5

# #` ` `# #j j j# #` ` `# #
1

# #
1` ` `1

# #
1j j j1

# #
1` ` `1

# #
1

4 5
# #

4 5
` ` `

4 5
# #

4 5
j j j

4 5
# #

4 5
` ` `

4 5
# #

4 544 54
# #
44 54

` ` `
44 54

# #
44 54

j j j
44 54

# #
44 54

` ` `
44 54

# #
44 54

` ` `# #` ` `# #` ` `j j j` ` `# #` ` `# #j j j# #` ` `# #j j jj j j = 
20
1 3

` j
20

` j
20
1` j1 3

` j
3

` j

  = 20–3 = (5 #  4)–3
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(iii)
5
3

2
12 2

` `
5

` `
5
3` `3 j j

2
j j

2
1j j1

2

j j
2

` `j j` `
2

` `
2

j j
2

` `
2

#` `#j j#` `#` `j j  = 
5
3

5
3

2
1

2
1` `

5
` `
5
3` `3

5
` `

5
3` `3

# #` `# #
5

# #
5

` `
5

# #
5
3

# #
3` `3

# #
3 j j

2
j j

2
1j j1

2
j j

2
1j j1#j j#` `j j` `# #` `# #j j# #` `# #` `# #` `# #j jj j = 

5
3

2
1

5
3

2
1` `

5
` `
5
3` `3

2
` `

2
1` `1

# #` `# #
2

# #
2

` `
2

# #
2
1

# #
1` `1

# #
1 j j

5
j j

5
3j j3

2
j j

2
1j j1#j j#` `j j` `# #` `# #j j# #` `# #` `# #` `# #j jj j

  = 
5
3

2
1 2

` j
5

` j
5
3` j3

2
` j

2
1` j1

2

` j
2

#` j#` j` j

bghJthf, a, b v‹git VnjD« ÏU KG v©fŸ våš

a b2 2a b2 2a b#a b#a ba b2 2a b#a b2 2a b  = a b ab2 2
#a b#a b =^ ^h h

Ïj‹ _y« ek¡F¡ »il¥gJ mL¡Ffë‹ bgU¡fš éÂ MF«.

( ....a a a# #a a a# #a a a # m Kiw)#  ( .....b b b m# #b b b# #b b b # Kiw )= ( ......ab ab ab m# #ab# #ab #  Kiw) = m^ hab^ hab

 mjhtJ,  a bm ma bm ma b#a b#a ba bm ma b#a bm ma b  = m^ hab^ hab

éÂ 6
a bm ma bm ma b#a b#a ba bm ma b#a bm ma b  = m^ hab^ hab , Ï§F a, b v‹gd bkŒba©fŸ k‰W« m v‹gJ 

KG v© MF«.

cjhuz«

(i) 3 4x x3 4x x3 4#3 4#3 43 4x x3 4#3 4x x3 4    =  
x^ h3 4^ h3 4#^ h#3 4#3 4^ h3 4#3 4  = 12x

(ii) 7 22 27 22 27 2#7 2#7 27 22 27 2#7 22 27 2   = 2^ h7 2^ h7 2#^ h#7 2#7 2^ h7 2#7 2   =  142  = 196

(vii) mL¡Ffë‹ <Î éÂ

Ñœ¡f©l cjhuz§fë‹ RU¡F Kiwfis¡ fh©ngh« :

(i)
3
4 2

` j
3

` j
3
4` j4

2

` j
2

` j  = 
3
4

3
4

#  = 
9
16  = 

3
4

2

2

(ii)
5
3 2-

` j
5

` j
5
3` j3

-

` j
-

` j  = 

5
3
1
2

` j
5

` j
5
3` j3` j

 = 1
2

c m
5

c m
5
3c m3

2c m2

2

c m
2

c m
 = 

3
5

2

2

 = 
3
5 2

` j
3

` j
3
5` j5

2

` j
2

` j     1c m1c m1ac ma
a

c m
a

mc mm
mc mm

ac ma =c m=-c m-c m

  = 
3
5

3
5

#  = 
3 3
5 5
#3 3#3 3
#5 5#5 5  = 

3
5

2

2

 = 52 × 
3
1
2

 = 52 x 3–2 = 3
5

1
2

2
#

-
-

  = 
5
3

2

2

-

-

.

                   vdnt 
b

2` j
b

` j
b
a` ja 2` j2` j  I vGJ« nghJ 

b
a

2

2

 vd vGjyh«.

b

m` j
b

` j
b
a` ja m` jm` j  = 

b b b
` j....` j.... Kiwf` jKiwfŸ` jŸ
b

` j
b
a` ja

b
` j

b
a` ja

b
` j

b
a` ja m` jm# #` j# #

b
# #
b

` j
b

# #
b
a

# #
a` ja

# #
a

#` j#` j# #` j# #` j = 
.....

KiwfŸ
KiwfŸ

b b b m....b m....

a a a m

# #b b# #b b #b m#b m

# #a a a# #a a a

∴  
b

m` j
b

` j
b
a` ja m` jm` j  = 

b
a

m

m

éÂ 7 b

m` j
b

` j
b
a` ja m` jm` j  = 

b
a

m

m

, Ï§F b 0! , k‰W« a , b v‹gd bkŒba©fŸ, m MdJ 

KG v© MF«.

cjhuz«

 (i) 
b

7` j
b

` j
b
a` ja 7` j7` j  = 

b
a

7

7

    (ii) 
3
5 3

` j
3

` j
3
5` j5

3

` j
3

` j = 
3
5

27
125

3

3

=  (iii) 
4
1 4

` j
4

` j
4
1` j1

4

` j
4

` j  = 
4
1

256
1

4

4

=
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bkŒ v©fë‹ bjhF¥ò

vL¤J¡fh£L 1.8

RU¡Ff :

 (i) 2 25 32 25 32 2#2 2#2 22 25 32 2#2 25 32 2  (ii)  10 109 6109 610'
9 6
'

9 6  (iii)  4^ hx^ hx0^ h0  (iv) 0^ h2^ h23^ h3

 (v) 
2
3 5

` j
2

` j
2
3` j3

5

` j
5

` j  (vi) 2^ h2^ h25^ h5  (vii) 4^ h2 3^ h2 3#^ h#2 3#2 3^ h2 3#2 3        

(viii) 2p2p2  = 32 våš, p ‹ kÂ¥ò fh©f.

Ô®Î

(i) 2 25 32 25 32 2#2 2#2 22 25 32 2#2 25 32 2 =2 25 32 25 32 282 2=2 22 2+2 25 3+5 32 25 32 2+2 25 32 2

(ii) 10 109 6109 610'
9 6
'

9 6  =10 109 6 3
=

9 6-9 6

(iii) 4^ hx^ hx0^ h0  = 1 141 141 11 1=1 1^ h1 1^ h1 1 [a a0 = 1]

(iv) 0^ h2^ h23^ h3  = 8 108 108 18 1=8 1 [a a0 = 1]

(v)
2
3 5

` j
2

` j
2
3` j3

5

` j
5

` j  = 
2
3

32
243

5

5

=

(vi) 2^ h2^ h25^ h5  = 2 2 10245 22 25 22 210
= =2 2= =2 22 2#2 25 2#5 22 25 22 2#2 25 22 2

(vii) 4^ h2 3^ h2 3#^ h#2 3#2 3^ h2 3#2 3  = 6 129646 146 16 1=6 1

  (mšyJ) 4^ h2 3^ h2 3#^ h#2 3#2 3^ h2 3#2 3  = 2 3 16 81 12964 42 34 42 3# #2 3# #2 3 16# #164 4
# #

4 42 34 42 3# #2 34 42 3 = =81= =81# #= =# #16# #16= =16# #16

  (viii)   2p2p2  = 32 vd¡ bfhL¡f¥g£LŸsJ.

 Ïjid 2p2p2  = 25  vd vGjyh«

 vdnt  p = 5 ( Ï§F mofŸ rkkhdjhš mL¡FfS« rkkhF«)

    

vL¤J¡fh£L 1.9

Ñœ¡f©lt‰¿‹ kÂ¥ig¡ fh©f :

 (i) 3 34 33 34 33 3#3 3#3 33 34 33 3#3 34 33 34 3-4 3  (ii) 
3
1

4-
 (iii) 

5
4 2

` j
5

` j
5
4` j4

2

` j
2

` j  (iv) 10 3-  (v) 
2
1 5

` j
2

` j
2
1` j1

5

` j
5-` j-` j

 (vi) 3
4
7 0

#` j
4

` j
4
7` j7

0

` j
0

` j   (vii) 
3
2 2 2

` j
3

` j
3
2` j2

2 2

` j
2 2

8 B
2 2

B
2 2

` j  (viii) 
8
3

8
3

8
35 435 43 9

'` `
8

` `
8
3` `3 `j j

8
j j

8
3j j3

5 4

j j
5 435 43j j3
5 43` `j j` `
5 4

` `
5 4

j j
5 4

` `
5 4

#` `#j j#` `# j` `j j
Ô®Î

 (i)  3 34 33 34 33 3#3 3#3 33 34 33 3#3 34 33 34 3-4 3  = 3 3 3 34 33 34 33 34 3 13 313 3= =3 3= =3 3 3 3=3 33 3+ -3 34 3+ -4 33 34 33 3+ -3 34 33 34 3-4 3^ h3 3^ h3 34 3^ h4 33 34 33 3^ h3 34 33 33 3+ -3 3^ h3 3+ -3 34 3+ -4 3^ h4 3+ -4 33 34 33 3+ -3 34 33 3^ h3 34 33 3+ -3 34 33 3

 (ii) 
3
1

4-
 = 3 8143 843 83 8=3 8

 (iii) 
5
4 2

` j
5

` j
5
4` j4

2

` j
2

` j  = 
5
4

25
16

2

2

=

 (iv) 10
1000
13

=-

 (v) 
2
1 5

` j
2

` j
2
1` j1

5

` j
5-` j-` j  = 

32
1-

 (vi) 
4
7 3

0

#` j
4

` j
4
7` j7

0

` j
0

` j  = 1 3 3
4
7 1

0

#1 3#1 3 a= =3= =3 a= =a ` j7` j7
0

` j
0

` j
4

` j
4

= =` j= =8= =8= = B= =` j= =

2  322  32
2  162  16
2  82  8
2  42  4
2  22  2
    1

gfh¡fhuâ¥ gL¤jš
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 (vii) 
3
2 2 2

` j
3

` j
3
2` j2

2 2

` j
2 2

8 B
2 2

B
2 2

` j   = 
3
2

3
2

3
2

81
162 2 4

4

4

= = =
2 2#2 2

` `
3

` `
3
2` `2 j j

3
j j

3
2j j2

4

j j
4

= =j j= =` `j j` `
2 2

` `
2 2

j j
2 2

` `
2 2

= =` `= =j j= =` `= =
#

` `
#

j j
#

` `
#2 2#2 2

` `
2 2#2 2

j j
2 2#2 2

` `
2 2#2 2

` `= =j j= =

 (viii) 
8
3

8
3

8
35 435 43 9

'` `
8

` `
8
3` `3 `j j

8
j j

8
3j j3

5 4

j j
5 435 43j j3
5 43` `j j` `
5 4

` `
5 4

j j
5 4

` `
5 4

#` `#j j#` `# j` `j j = 
8
3
8
3

8
3
8
3

1
9

5 4

9

9

= =8= =8

+5 4+5 4

`

`

`

`

j

j
5 4

j
5 4

j

j
= =

  (mšyJ)
8
3 9 99 9-9 9

` j
8

` j
8
3` j3` j  = 1

8
3 0

=` j
8

` j
8
3` j3

0

` j
0

` j
vL¤J¡fh£L 1.10

16 2-  I eh‹»‹ mo bfh©l mL¡fhf vGJf.

Ô®Î

16 42
=  v‹gJ eh« m¿ªjnj

 vdnt, 16 2-  = 2-^ h4^ h42^ h2

  = 42 2#2 2#2 22 2-2 2

  4 4
= -

vL¤J¡fh£L 1.11

RU¡Ff :

(i) 2^ ^2 3^ ^2 33^ ^32 332 3^ ^2 332 3h h2 3h h2 32h h2^ ^h h^ ^2 3^ ^2 3h h2 3^ ^2 32^ ^2h h2^ ^22 322 3^ ^2 322 3h h2 322 3^ ^2 322 3#^ ^#h h#^ ^#2 3#2 3^ ^2 3#2 3h h2 3#2 3^ ^2 3#2 32 3-2 3^ ^2 3-2 3h h2 3-2 3^ ^2 3-2 3  (ii) 
3

2
2 2

2 3

^
^

h
h

Ô®Î

(i) 2^ ^2 3^ ^2 33^ ^32 332 3^ ^2 332 3h h2 3h h2 32h h2^ ^h h^ ^2 3^ ^2 3h h2 3^ ^2 32^ ^2h h2^ ^22 322 3^ ^2 322 3h h2 322 3^ ^2 322 3#^ ^#h h#^ ^#2 3#2 3^ ^2 3#2 3h h2 3#2 3^ ^2 3#2 32 3-2 3^ ^2 3-2 3h h2 3-2 3^ ^2 3-2 3  = 2 3#2 3#2 3^ ^2 3^ ^2 33 2^ ^3 22 33 22 3^ ^2 33 22 3# #^ ^# #2 3# #2 3^ ^2 3# #2 33 2# #3 2^ ^3 2# #3 22 33 22 3# #2 33 22 3^ ^2 33 22 3# #2 33 22 32 33 22 3# #2 33 22 3-2 33 22 3# #2 33 22 3^ ^2 33 22 3# #2 33 22 3-2 33 22 3# #2 33 22 3h h2 2h h2 2# #h h# #2 2# #2 2h h2 2# #2 2^ ^h h^ ^2 3^ ^2 3h h2 3^ ^2 32 3#2 3^ ^2 3#2 3h h2 3#2 3^ ^2 3#2 3# #^ ^# #h h# #^ ^# #2 3# #2 3^ ^2 3# #2 3h h2 3# #2 3^ ^2 3# #2 32 3#2 3# #2 3#2 3^ ^2 3#2 3# #2 3#2 3h h2 3#2 3# #2 3#2 3^ ^2 3#2 3# #2 3#2 3

  = 2 36 42 36 42 3#2 3#2 32 36 42 3#2 36 42 32 3-2 3  = 3
2
1

2
3

6

4

6

4

# =  = 
64
81

(ii)  
3

2
2 2

2 3

^
^

h
h

 = 
3
2

3
2

81
64

2 2

2 3

4

6

= =#2 2#2 2

#2 3#2 3

= = .

vL¤J¡fh£L 1.12

Ô®¡f :

(i) 12x  = 144  (ii)
8
2

8
2

8
2x x2 622 62 22 62x x2 6x x2x x22 62x x2 =` `

8
` `
8
2` `2 `

2 6

`
2 6

j j
8

j j
8
2j j2

x x

j j
x x2x x2j j2
x x2x x2 6x x

j j
x x2 6x x2x x22 62x x2j j2
x x22 62x x2` `j j` `
x x

` `
x x

j j
x x

` `
x x2 6

` `
2 6

j j
2 6

` `
2 6x x2 6x x

` `
x x2 6x x

j j
x x2 6x x

` `
x x2 6x x

#` `#j j#` `# j
2 6

j
2 6

` `j j
Ô®Î

(i) 12x = 144 vd bfhL¡f¥g£LŸsJ.

 12x = 122

` x  = 2  (a  Ï§F mofŸ Ïu©L« rk v©fŸ)

(ii)
8
2

8
2x x2x x22

` `
8

` `
8
2` `2 j j

8
j j

8
2j j2

x x
j j

x x2x x2j j2
x x2` `j j` `
x x

` `
x x

j j
x x

` `
x x2

` `
2
j j
2

` `
2
#` `#j j#` `#` `j j  = 

8
2 6

` j
8

` j
8
2` j2

6

` j
6

` j

8
2 x x2 +x x+x x

` j
8

` j
8
2` j2

2
` j

2
` j  = 

8
2 6

` j
8

` j
8
2` j2

6
` j

6
` j  (a  Ï§F mofŸ Ïu©L« rk v©fŸ)

2x x+x x+x x  = 6

 3x = 6

x = 
3
6  = 2. 
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bkŒ v©fë‹ bjhF¥ò

vL¤J¡fh£L 1.13

RU¡Ff: 
2 3 442 342 322 322 3 4 244 24

3

# #2 3# #2 3 4 2
# #

4 22 3-2 3- -4 2- -4 244 24- -44 24# #- -# #
4 2

# #
4 2- -4 2

# #
4 2

- -

^
^ ^3 2^ ^3 23^ ^33 233 2^ ^3 233 2

h2 3h2 3

h h3 2h h3 22h h2- -h h- -3 2- -3 2h h3 2- -3 22- -2h h2- -2^ ^h h^ ^3 2^ ^3 2h h3 2^ ^3 22^ ^2h h2^ ^23 223 2^ ^3 223 2h h3 223 2^ ^3 223 2#^ ^#h h#^ ^#3 2#3 2^ ^3 2#3 2h h3 2#3 2^ ^3 2#3 23 2- -3 2^ ^3 2- -3 2h h3 2- -3 2^ ^3 2- -3 23 223 2- -3 223 2^ ^3 223 2- -3 223 2h h3 223 2- -3 223 2^ ^3 223 2- -3 223 2

Ô®Î

2 3 442 342 322 322 3 4 244 24

3

# #2 3# #2 3 4 2
# #

4 22 3-2 3- -4 2- -4 244 24- -44 24# #- -# #
4 2

# #
4 2- -4 2

# #
4 2

- -

^
^ ^3 2^ ^3 23^ ^33 233 2^ ^3 233 2

h2 3h2 3

h h3 2h h3 22h h2- -h h- -3 2- -3 2h h3 2- -3 22- -2h h2- -2^ ^h h^ ^3 2^ ^3 2h h3 2^ ^3 22^ ^2h h2^ ^23 223 2^ ^3 223 2h h3 223 2^ ^3 223 2#^ ^#h h#^ ^#3 2#3 2^ ^3 2#3 2h h3 2#3 2^ ^3 2#3 23 2- -3 2^ ^3 2- -3 2h h3 2- -3 2^ ^3 2- -3 23 223 2- -3 223 2^ ^3 223 2- -3 223 2h h3 223 2- -3 223 2^ ^3 223 2- -3 223 2
 = 

2 3 4
3 2
8 42 38 42 3 2

6 63 26 63 2
# #2 3# #2 38 4
# #

8 42 38 42 3# #2 38 42 3
#3 2#3 23 26 63 2#3 26 63 2

2 3- -2 38 4- -8 42 38 42 3- -2 38 42 38 4
# #

8 4- -8 4
# #

8 42 38 42 3# #2 38 42 3- -2 38 42 3# #2 38 42 3 -

3 2- -3 26 6- -6 63 26 63 2- -3 26 63 23 26 63 2#3 26 63 2- -3 26 63 2#3 26 63 2

  = 3 2 46 43 26 43 2 6 8 2
# #3 2# #3 2 6 8
# #

6 8- +3 2- +3 26 4- +6 43 26 43 2- +3 26 43 2- +6 8- +6 8
# #- +# #

6 8
# #

6 8- +6 8
# #

6 8

  = 3 2 42 23 22 23 2 2
# #3 2# #3 22 2
# #

2 23 22 23 2# #3 22 23 23 2-3 2

  = 4 16
3
1

9
4 16

2 # #4 1# #4 1 #4 1#4 1=

  =  7
9
64

9
1= .

gæ‰Á 1.4

 1. Ñœ¡f©lt‰¿š rçahd éilia¤ nj®ªbjL¤J  vGJf

(i) a am na am na a#a a#a am n
#

m na am na a#a am na a

 (A) a am na am na a+a a+a am n
+

m na am na a+a am na a  (B) am nm n-m n  (C) am n+m n+m n  (D) amn

(ii) p0 =  

 (A) 0  (B) 1 (C) – 1 (D) p

(iii)  102  Ïš mL¡F  

 (A) 2 (B) 1 (C) 10 (D) 100

(iv) 6–1 =
(A) 6 (B) – 1 (C)

6
1-   (D)

6
1

(v) 2–4 ‹ bgU¡fš jiyÑê 

 (A) 2 (B) 4 (C) 24 (D) – 4

(vi) 5 6^ ^2 2^ ^2 2- -^ ^- -2 2- -2 2^ ^2 2- -2 2h h2 2h h2 25 6h h5 62 25 62 2h h2 25 62 22 2- -2 2h h2 2- -2 2^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 25 6^ ^5 6h h5 6^ ^5 62 25 62 2^ ^2 25 62 2h h2 25 62 2^ ^2 25 62 22 2#2 2^ ^2 2#2 2h h2 2#2 2^ ^2 2#2 22 25 62 2#2 25 62 2^ ^2 25 62 2#2 25 62 2h h2 25 62 2#2 25 62 2^ ^2 25 62 2#2 25 62 2^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2#^ ^#h h#^ ^#2 2#2 2^ ^2 2#2 2h h2 2#2 2^ ^2 2#2 22 2- -2 2^ ^2 2- -2 2h h2 2- -2 2^ ^2 2- -2 22 2#2 2- -2 2#2 2^ ^2 2#2 2- -2 2#2 2h h2 2#2 2- -2 2#2 2^ ^2 2#2 2- -2 2#2 22 2-2 2^ ^2 2-2 2h h2 2-2 2^ ^2 2-2 2  =

 (A) – 2 (B) 2 (C) – 5 (D) 6

(vii) 2-^ h2^ h2-^ h-   =

 (A) 
2
1  (B) 

4
1  (C) 

2
1-   (D) 

4
1-

 (viii) 22
#^ h2 4^ h2 40 1^ h0 12 40 12 4^ h2 40 12 4+^ h+2 4+2 4^ h2 4+2 42 40 12 4+2 40 12 4^ h2 40 12 4+2 40 12 40 1-0 1^ h0 1-0 1   =

 (A) 2 (B) 5 (C) 4 (D) 3

(ix)
3
1 4-

` j
3

` j
3
1` j1

-

` j
-

` j  =

 (A) 3 (B) 34 (C) 1 (D) 3-4

(x)  (– 1)50 = 

 (A) – 1  (B) 50 (C) – 50 (D) 1
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 2. RU¡Ff:

  (i) 5 8^ ^4 4^ ^4 4- -^ ^- -4 4- -4 4^ ^4 4- -4 4h h4 4h h4 45 8h h5 84 45 84 4h h4 45 84 44 4- -4 4h h4 4- -4 4^ ^h h^ ^4 4^ ^4 4h h4 4^ ^4 45 8^ ^5 8h h5 8^ ^5 84 45 84 4^ ^4 45 84 4h h4 45 84 4^ ^4 45 84 44 4'4 4^ ^4 4'4 4h h4 4'4 4^ ^4 4'4 44 45 84 4'4 45 84 4^ ^4 45 84 4'4 45 84 4h h4 45 84 4'4 45 84 4^ ^4 45 84 4'4 45 84 4^ ^h h^ ^4 4^ ^4 4h h4 4^ ^4 44 4'4 4^ ^4 4'4 4h h4 4'4 4^ ^4 4'4 44 4- -4 4^ ^4 4- -4 4h h4 4- -4 4^ ^4 4- -4 44 4'4 4- -4 4'4 4^ ^4 4'4 4- -4 4'4 4h h4 4'4 4- -4 4'4 4^ ^4 4'4 4- -4 4'4 4  (ii) 
2

c m
2

c m
2
1c m1
3c m3c m   (iii) 3

3
54

4

#-^ `h j

  (iv) 
3
2

4
3

5
15 235 23 2

# #` `
3

` `
3
2` `2 `j j3j j3

5 2

j j
5 235 23j j3
5 23j j

4
j j

4
# #j j# #

4
# #

4
j j

4
# #

4
3

# #
3j j3# #
3` `j j` `

5 2

` `
5 2

j j
5 2

` `
5 2

# #` `# #j j# #` `# # j
2

j
2

` `# #j j# #  (v) 30 530 530 5#0 5#0 50 5- -0 530 53- -30 530 5#0 5- -0 5#0 5^ h3 3^ h3 37 1^ h7 13 37 13 3^ h3 37 13 3 0 5^ h0 53 3'3 3^ h3 3'3 33 37 13 3'3 37 13 3^ h3 37 13 3'3 37 13 3- -^ h- -3 3- -3 3^ h3 3- -3 37 1- -7 1^ h7 1- -7 13 37 13 3- -3 37 13 3^ h3 37 13 3- -3 37 13 3 0 5- -0 5^ h0 5- -0 5  (vi) 
2 3

2 3 2 3
8 62 38 62 3

6 22 36 22 3 3 72 33 72 3
#2 3#2 32 38 62 3#2 38 62 3

# #2 3# #2 36 2
# #

6 22 36 22 3# #2 36 22 3 #2 3#2 32 33 72 3#2 33 72 3

  (vii) y y ya by ya by yb c c a
# #y y# #y yb c
# #

b c- -a b- -a b b c- -b c
# #- -# #

b c
# #

b c- -b c
# #

b c c a-c a  (viii) p3 2 4
# #

3 2
# #

3 2^ ^p p^ ^p p4 2^ ^4 2p p4 2p p^ ^p p4 2p ph hp ph hp p3 2h h3 24 23 24 2h h4 23 24 2# #h h# #p p# #p ph hp p# #p pp p4 2p p# #p p4 2p ph hp p4 2p p# #p p4 2p p3 2
# #

3 2h h3 2
# #

3 2p p3 2p p# #p p3 2p ph hp p3 2p p# #p p3 2p p4 23 24 2# #4 23 24 2h h4 23 24 2# #4 23 24 2p p4 2p p3 2p p4 2p p# #p p4 2p p3 2p p4 2p ph hp p4 2p p3 2p p4 2p p# #p p4 2p p3 2p p4 2p p^ ^h h^ ^p p^ ^p ph hp p^ ^p p4 2^ ^4 2h h4 2^ ^4 2p p4 2p p^ ^p p4 2p ph hp p4 2p p^ ^p p4 2p p3 2^ ^3 2h h3 2^ ^3 24 23 24 2^ ^4 23 24 2h h4 23 24 2^ ^4 23 24 2p p4 2p p3 2p p4 2p p^ ^p p4 2p p3 2p p4 2p ph hp p4 2p p3 2p p4 2p p^ ^p p4 2p p3 2p p4 2p pp p# #p p^ ^p p# #p ph hp p# #p p^ ^p p# #p pp p4 2p p# #p p4 2p p^ ^p p4 2p p# #p p4 2p ph hp p4 2p p# #p p4 2p p^ ^p p4 2p p# #p p4 2p p4 23 24 2# #4 23 24 2^ ^4 23 24 2# #4 23 24 2h h4 23 24 2# #4 23 24 2^ ^4 23 24 2# #4 23 24 2p p4 2p p3 2p p4 2p p# #p p4 2p p3 2p p4 2p p^ ^p p4 2p p3 2p p4 2p p# #p p4 2p p3 2p p4 2p ph hp p4 2p p3 2p p4 2p p# #p p4 2p p3 2p p4 2p p^ ^p p4 2p p3 2p p4 2p p# #p p4 2p p3 2p p4 2p p     (ix) 9 3 5
81
1/9 3/9 3

/5 29 35 29 35 29 35 29 3/5 2/9 3/9 35 29 3/9 3 0 1 2/1 2/
#- -5- -5- -9 3- -9 3 #- -#

-
` j
81

` j
81
1` j1` j

 (x)  
4
1

16
9/ /2 2 3/2 3/ 0 1 2/1 2/- -

` `
4

` `
4
1` `1 j j

16
j j

16
9j j9 -

j j
-

` `j j` `3 8` `3 8j j3 8` `3 8 4` `4j j4` `4
2

` `
2

j j
2

` `
2 2 3` `2 3j j2 3` `2 3/2 3/` `/2 3/j j/2 3/` `/2 3/ 0` `0j j0` `0

# #` `# #j j# #` `# #3 8# #3 8` `3 8# #3 8j j3 8# #3 8` `3 8# #3 82 3
# #

2 3` `2 3
# #

2 3j j2 3
# #

2 3` `2 3
# #

2 3/2 3/
# #

/2 3/` `/2 3/
# #

/2 3/j j/2 3/
# #

/2 3/` `/2 3/
# #

/2 3/
# #` `# #j j# #` `# #- +` `- +j j- +` `- +4- +4` `4- +4j j4- +4` `4- +40- +

0` `0
- +

0j j0
- +

0` `0
- +

0
- +` `- +j j- +` `- +3 8- +3 8` `3 8- +3 8j j3 8- +3 8` `3 8- +3 8# #- +# #` `# #- +# #j j# #- +# #` `# #- +# #3 8# #3 8- +3 8# #3 8` `3 8# #3 8- +3 8# #3 8j j3 8# #3 8- +3 8# #3 8` `3 8# #3 8- +3 8# #3 8 /

# #
/

- +
/

# #
/` `/

# #
/

- +
/

# #
/j j/

# #
/

- +
/

# #
/` `/

# #
/

- +
/

# #
/2 3

# #
2 3

- +
2 3

# #
2 3` `2 3

# #
2 3

- +
2 3

# #
2 3j j2 3

# #
2 3

- +
2 3

# #
2 3` `2 3

# #
2 3

- +
2 3

# #
2 3/2 3/

# #
/2 3/

- +
/2 3/

# #
/2 3/` `/2 3/

# #
/2 3/

- +
/2 3/

# #
/2 3/j j/2 3/

# #
/2 3/

- +
/2 3/

# #
/2 3/` `/2 3/

# #
/2 3/

- +
/2 3/

# #
/2 3/` `j j

 3. kÂ¥ò¡ fh©f:

 (i)   22
#^ h3 4^ h3 40 1^ h0 13 40 13 4^ h3 40 13 4+^ h+3 4+3 4^ h3 4+3 43 40 13 4+3 40 13 4^ h3 40 13 4+3 40 13 40 1-0 1^ h0 1-0 1  (ii) 2 2' -^ h2 4^ h2 41 1^ h1 12 41 12 4^ h2 41 12 4#^ h#2 4#2 4^ h2 4#2 42 41 12 4#2 41 12 4^ h2 41 12 4#2 41 12 42 4- -2 4^ h2 4- -2 41 1- -1 1^ h1 1- -1 12 41 12 4- -2 41 12 4^ h2 41 12 4- -2 41 12 42 41 12 4#2 41 12 4- -2 41 12 4#2 41 12 4^ h2 41 12 4#2 41 12 4- -2 41 12 4#2 41 12 4  (iii) 2

1
3
1

4
12 212 21 2

+ +
2 2- -2 2 -

` `2` `2
1` `1 `

2 2

j j
2 212 21j j1
2 21j j1j j1
2 2

j j
2 212 21j j1
2 21j j3j j3+ +j j+ +3+ +3j j3+ +3

1+ +1j j1+ +12 2- -2 2

j j
2 2- -2 212 21- -12 21j j1
2 21- -12 21` `j j` `
2 2

` `
2 2

j j
2 2

` `
2 2

+ +` `+ +j j+ +` `+ +
- -

` `
- -

j j
- -

` `
- -2 2- -2 2

` `
2 2- -2 2

j j
2 2- -2 2

` `
2 2- -2 2

j
-

j
-

` `+ +j j+ +

 (iv) 1 0^ h3 4^ h3 4 5^ h51 1^ h1 13 41 13 4^ h3 41 13 4 1 0^ h1 0
+ +^ h+ +3 4+ +3 4^ h3 4+ +3 41 1
+ +

1 1^ h1 1
+ +

1 13 41 13 4+ +3 41 13 4^ h3 41 13 4+ +3 41 13 43 4- -3 4^ h3 4- -3 41 1- -1 1^ h1 1- -1 13 41 13 4- -3 41 13 4^ h3 41 13 4- -3 41 13 4 -^ h-  (v) 
3
2 2 2-

` j
3

` j
3
2` j2-` j- -

` j
-

8 B
2 2

B
2 2

` j  (vi) 7–20 – 7–21.

 4. Ñœ¡f©lt‰¿š m Ï‹ kÂ¥ò fh©f:

  (i) 5 5 55 5m5 5 3 553 555 5'5 5 =-  (ii) 4 644 6m4 64 6=4 6  (iii) 8 18 1m8 138 138 18 1=8 18 1-8 1

 (iv) a a3 9a a3 9a am3 9ma ama a3 9a ama aa a=a a^ ha a^ ha a3 9^ h3 9a a3 9a a^ ha a3 9a a  (v) 125 15 255 2m5 225 225 2 3 2123 2125 13 25 1# #
3 2

# #
3 2

# #5 2# #5 25# #5# #5 2# #5 2 5 1=5 1^ ^5 2^5 2^# #^# #5 2# #5 2^5 2# #5 2h5 2h5 2 h# #h# #  (vi) 2m = 3
1

^ h8^ h8  ÷ ( )( )2( ) /3 2( )3 2( ) 3

 5. (a) 2x = 16 våš, Ñœ¡f©lt‰¿‹ kÂ¥ò fh©f:

  (i) x (ii) 2
x
2  (iii) 2 x2  (iv) 2x 2+  (v) 2 x-

  (b) 3 813 8x3 83 8=3 8  våš, Ñœ¡f©lt‰¿‹ kÂ¥ò fh©f:

  (i) x (ii) 3x 3+  (iii) 3x 2  (iv) 3 x2  (v) 3x 6-

 6. ãWÎf :  (i) 1
3
3

3
3

x x

x x3x x3 x

1

1x x1x x 1

# =+

+x x+x x +

`
x x

`
x x

^x x^x x jh ,   (ii) . .
x x x

x 1
m m n n l

m

l l m

=
+ +m n+ +m n n+ +n n l+ +n l +l m+l m

c c
x

c c
x

xc cx
nc cn

m
c c

m

em m. .m m. .
x

m m
x

xm mx
lm ml. .
l

. .m m. .
l

. .
+ +

m m
+ +x+ +xm mx+ +xn+ +n

m m
n+ +n

c cm mc c. .c c. .m m. .c c. .
m n

c c
m n

m m
m n

c c
m n+ +

c c
+ +

m m
+ +

c c
+ +m n+ +m n

c c
m n+ +m n

m m
m n+ +m n

c c
m n+ +m n

oc cm m

1.7 t®¡f§fŸ, t®¡f _y§fŸ, fd§fŸ k‰W« fd _y§fŸ

1.7.1 t®¡f§fŸ

X® v©iz mnj v©zhš bgU¡F«nghJ »il¡F« v© m›bt©â‹ 

t®¡f« vd¥gL«. Ïjid m›bt©â‹ mL¡if mšyJ goia ‘2’ Mf ca®¤Â 

vGjyh«. 

vL¤J¡fh£L : (i) 3 3 3 923 923 9#3 3#3 3 = =3 9= =3 9

(ii) 5 5 5 2525 225 2#5 5#5 5 = =5 2= =5 2 .

vL¤J¡fh£L (ii) š, 52  v‹gij 5Ï‹ mL¡F  (mšyJ) go 2 mšyJ 5‹ 

ÏUgo vdÎ« miH¡fyh«. 25 MdJ 5Ï‹ t®¡f« MF«.
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Ïnjnghš 49 k‰W« 81 MdJ Kiwna 7 k‰W« 9 Ï‹ t®¡f§fŸ MF«. 

Ï¥ghl¥ Ãçéš, t®¡f§fis¡ f©LÃo¡F« Áy Kiwfis¥ g‰¿ m¿a 

cŸnsh«.

KG t®¡f«

1, 4, 9, 16, 25, g  M»a v©fis KG t®¡f§fŸ mšyJ t®¡f§fŸ vd 

Twyh«. Vbdåš 1  = 12 , 4 = 22 , 9 = 32, 16 = 42 .

X® v© KG t®¡f« våš m›bt© xU v©â‹ t®¡fkhf ÏU¡f 

nt©L«.

t®¡f v©fë‹ g©òfŸ

Ñœ¡fhQ« t®¡f v©fë‹ g©òfis mt‰¿‹ mik¥òfis¡ bfh©L 

ftå¥ngh«.

 1. t®¡f v©fë‹ 1M« Ïy¡f§fŸ 0, 1, 4, 5, 6 k‰W« 9 Mf ÏU¡F«. 

khwhf 2, 3, 7 mšyJ 8 ngh‹w v©fŸ ÏUªjhš mit t®¡f v©fŸ 

Mf ÏU¡f KoahJ.

 2.

i) ii)

iii) iv)

v© t®¡f«

1 1
9 81
11 121
19 361

X® v©â‹ 1 M« Ïy¡f« 1
mšyJ 9Mf ÏU¥Ã‹ mj‹ 9Mf ÏU¥Ã‹ mj‹ 9
t®¡fkhdJ 1 š KoÍ«.

v© t®¡f«

2 4
8 64
12 144
18 324

X® v©â‹ 1 M« Ïy¡f« 2
mšyJ 8Mf ÏU¥Ã‹ mj‹ 

t®¡fkhdJ 4š KoÍ«.

v© t®¡f«

3 9
7 49
13 169
17 289

X® v©â‹ 1 M« Ïy¡f« 3
mšyJ 7Mf ÏU¥Ã‹ mj‹ 7Mf ÏU¥Ã‹ mj‹ 7
t®¡fkhdJ 9 š KoÍ«.

v© t®¡f«

4 16
6 36
14 196
16 256

X® v©â‹ 1 M« Ïy¡f« 4
mšyJ 6Mf ÏU¥Ã‹ mj‹ 

t®¡fkhdJ 6 š KoÍ«.
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   3.  Ñœ¡f©l t®¡f v©fis¡ ftå¡f :

4. Ñœ¡f©lt‰iw¡ ftå¡f:

(i) 100 = 102 

                        ` 100 MdJ KGt®¡f« MF«.

(ii) 81,000 = 81 × 100 × 10

  = 92 × 102 × 10    `  81,000 v‹gJ KGt®¡f« mšy.

 5. Ñœ¡f©l m£ltizia¡ ftå¡f:

nk‰f©l m£ltizæèUªJ Ã‹tUtdt‰iw m¿ayh«.

v§fël« Ïu©L 

ó¢Áa§fŸ cŸsd

Mdhš v§fël«

Ïu©L ó¢Áa§fŸ 

cŸsd

v§fël« xnu

ó¢Áa« cŸsJ

Mdhš v§fël«

eh‹F ó¢Áa§fŸ 

cŸsd* 4
10

* 4
100 1

* 4
0 10000

* 4
0000

20* 4200 4* 40 40000* 40000

70

* 4
700 4

* 4
0 490000

* 4
90000

2

* 4
20 120 1

* 4
0 120 1

2* 420 420 4* 40 420 4
2

* 4
20 420 4

* 4
0 420 4

0 1=0 1

* 4
0 1=0 1

0 4=0 4* 40 4=0 4

0 4=0 4

* 4
0 4=0 4

* 4* 4
10

* 4
10 10

* 4
100

* 4
0

20* 420 40* 4400* 40
30

* 4
30 90

* 4
900

* 4
0

2

* 4
2

2* 42

2

* 4
2

=

* 4
=

=* 4=

=

* 4
=

KoÎ

           (i) (i) X® v©zhdJ x‰iw¥ ó¢Áa¤ij¡ bfh©L Koªjhš mj‹ 

t®¡fkhdJ Ïu£il ó¢Áa¤ij¡ bfh©L KoÍ«.

(ii) x‰iw¥ gil v©â¡ifæš ó¢Áa« ÏUªjhš m›bt©zhdJ 

KG t®¡f« mšy.

Ïu©L ó¢Áa§fŸ 

cŸsJ

_‹W ó¢Áa§fŸ 

cŸsJ

Ïu£il¥ gil v©fë‹ t®¡f§fŸ

v© t®¡f«

2 4
4 16
6 36
8 64
10 100
h h

x‰iw¥ gil v©fë‹ t®¡f§fŸ

v© t®¡f«

1 1
3 9
5 25
7 49
9 81
h h

(i) Ïu£il v©fë‹ t®¡f§fŸ Ïu£il v©fŸ.

(ii) x‰iw v©fë‹ t®¡f§fŸ x‰iw v©fŸ.

KoÎ
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vL¤J¡fh£L 1.14

Ñœ¡f©l v©fS¡F Ïil¥g£l KG t®¡f v©fis¡ fh©f.

 (i) 10,  20  (ii) 50, 60  (iii) 80, 90

Ô®Î

(i) 10¡F« 20¡F« ÏilnaÍŸs KG t®¡f v© 16.

(ii) 50¡F« 60¡F« Ïilna KG t®¡f v© »ilahJ.

(iii) 80¡F« 90¡F« ÏilnaÍŸs KG t®¡f v© 81.

vL¤J¡fh£L 1.15

3136, 867 k‰W« 4413 v‹w v©fë‹ 1 M« Ïy¡f¤ij ftå¤J vit KG 

t®¡f v©fŸ mšy vd¡ fh©f?

Ô®Î

v© 3136š 1M« Ïy¡f¤Âš ‘6’ cŸsjhš m›bt© t®¡f v©zhf 

ÏU¡f KoÍ«. Mdhš 867 k‰W« 4413š 1M« Ïy¡f§fëš 7 k‰W« 3 tUtjhš 

Ï›bt©fŸ f©o¥ghf KG t®¡f v©fshf ÏU¡f KoahJ.

vL¤J¡fh£L 1.16

Ñœ¡f©l v©fë‹ t®¡f§fë‹ 1 M« Ïy¡f§fis¡ f©LÃo. 

(i) 24  (ii) 78  (iii) 35

Ô®Î

(i) 24 ‹ t®¡f« = 24 × 24. Ï§F 1 M« Ïy¡f¤Âš 4 cŸsJ.

 vdnt, 4 × 4 = 16.
` 24 ‹ t®¡f¤Â‹ 1 M« Ïy¡fkhdJ 6š KoÍ«.

(ii) 78 ‹ t®¡f« = 78 × 78. Ï§F 1 M« Ïy¡f¤Âš 8 cŸsJ

 vdnt, 8 × 8 = 64.
` 78 ‹ t®¡f v©â‹ 1 M« Ïy¡f«  4 š KoÍ«.

(iii) 35 ‹ t®¡f« = 35 × 35. Ï§F 1 M« Ïy¡f¤Âš 5 cŸsJ.

 vdnt, 5 #  5 = 25.
` 35 ‹ t®¡f v©â‹ 1 M« Ïy¡f« 5š KoÍ«.

t®¡f v©fë‹ mH»a totik¥ò

(i)  bjhl®¢Áahd x‰iw Ïaš v©fë‹ TLjš 

1 = 1 = 12

1 + 3 = 4 = 22

 1 + 3 + 5 = 9 = 32

 1 + 3 + 5 + 7 = 16 = 42

 1 + 3 + 5 + 7 + 9 = 25 = 52



 1 + 3 + 5 + 7 + g+ n cW¥òfŸ = n2  (1 Kjš ‘n’ tiu cŸs x‰iw Ïaš v©fë‹ TLjš)

(mšyJ) 1 + 3 + 5 + 7 + g+ n = 
2
1 2+` jn` jn

2
` j

2
1` j1

2
` j

2+` j+` j
nk‰f©l gl« ek¡F Ïij és¡F»wJ.

b
a  v‹w é»jKW v©â‹ t®¡f§fis¡ fhQjš

b
a

#
b
a  = 

b
a

2

2

 = 

cjhuz«

(i)     
7
3` j
7

` j
7
3` j3-` j-` j #

7
3` j
7

` j
7
3` j3-` j-` j = 

7
3 2

` j
7

` j
7
3` j3

2

` j
2-` j-` j

                                =  
7 7#7 7#7 7

^ ^3 3^ ^3 3- -^ ^- -3 3- -3 3^ ^3 3- -3 3h h3 3h h3 33 3- -3 3h h3 3- -3 3^ ^h h^ ^3 3^ ^3 3h h3 3^ ^3 33 3#3 3^ ^3 3#3 3h h3 3#3 3^ ^3 3#3 3#^ ^#h h#^ ^#3 3#3 3^ ^3 3#3 3h h3 3#3 3^ ^3 3#3 33 3- -3 3^ ^3 3- -3 3h h3 3- -3 3^ ^3 3- -3 33 3- -3 3^ ^3 3- -3 3h h3 3- -3 3^ ^3 3- -3 33 3#3 3- -3 3#3 3^ ^3 3#3 3- -3 3#3 3h h3 3#3 3- -3 3#3 3^ ^3 3#3 3- -3 3#3 3
 = 

49
9

(ii)    
8
5

8
5

#  = 
8
5 2

` j
8

` j
8
5` j5

2

` j
2

` j  = 
64
25 .

gæ‰Á 1.5

 1. Ñœ¡f©l v©fë‹ 1 M« Ïy¡f¤ij¡ ftå¤J vªj v© KG t®¡f« 

mšy vd¡ TWf.

  (i) 3136  (ii) 3722  (iii) 9348

  (iv) 2304  (v) 8343

 2. Ñœ¡f©l v©fë‹ t®¡f§fë‹ 1 M« Ïy¡f¤ij¡ fh©f.

  (i) 782  (ii) 272   (iii) 412

 (iv)352  (v) 422

 3. neuoahf¡ T£lhkš Ñœ¡f©l v©fë‹ T£L¤ bjhifia¡ fh©f.

  (i) 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15  (ii) 1 + 3 + 5 + 7

  (iii) 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17

 4. Ñœ¡f©l v©fis x‹W Kjš bjhl§» bjhl® x‰iw v©fë‹ 

TLjyhf vGJf.

  (i)  72   (ii)  92  (iii)  52  (iv)  112

 5. Ñœ¡f©l v©fë‹ t®¡f§fis¡ fh©f.

  (i) 
8
3    (ii) 

10
7    (iii) 

5
1

  (iv) 
3
2   (v) 

40
31

 6. Ñœ¡f©lt‰¿‹ kÂ¥ig¡ fh©f.

  (i) 2^ h3^ h3-^ h-  (ii) (– 7)2 (iii) (– 0.3)2 (iv) 
3
2 2

` j
3

` j
3
2` j2

2

` j
2

-` j-` j  (v) 
4
3 2

` j
4

` j
4
3` j3

2

` j
2

-` j-` j     (vi) (– 0.6)2

bjhFÂæ‹ t®¡f«

gFÂæ‹ t®¡f«

(i) 452 = 2025 = (20 + 25)2

(ii) 552 = 3025 = (30 + 25)2

∴ 45, 55 v‹gd

'nf¥çfh®' v©fŸ 

MF«.

30
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 7. bfhL¡f¥g£lt‰¿‹ totik¥ig¥ ga‹gL¤Â éLg£l v©fis¡ 

fh©f.

1.7.2 t®¡f _y§fŸ

tiuaiw

X® v©iz mnj v©zhš 

bgU¡F«nghJ »il¡F« bgU¡f‰gy‹ 

m›bt©â‹ t®¡f« vd¥gL«. mªj 

v©iz m¥bgU¡f‰gyå‹ t®¡f _y«

vd¡ Twyh«.

cjhuzkhf,

(i) 3 #  3 = 32 = 9

(ii) (– 3) #  (– 3) = (– 3)2  = 9

Ï§F 9 Ï‹ t®¡f _y§fŸ 3 k‰W«  (– 3) MF«.

X® v©â‹ t®¡f _y¤Â‰F   v‹w F¿pL ga‹gL¤j¥gL»wJ.

vdnt, 9  = 3!  (Ïij äif mšyJ Fiw 3 vd go¡fyh«)

ÏU¥ÃD« äif t®¡f _y§fis k£Lnk vL¤J¡ bfh©lhš, 9  = 3.

F¿¥ò:  x ‹ t®¡f _y¤ij x  mšyJ x 2
1

 vd vGjyh«.

vdnt, 4  = 2
1^ h4^ h4  k‰W«  100 1 2

1

0 1=0 1̂ h0 1̂ h0 100^ h00  MF«.

Ï¥Ãçéš, eh« äif t®¡f _y§fis k£Lnk vL¤J¡ bfhŸnth«.

Ã‹tU« m£ltizia¡ ftå¡f.

b) 112    = 121

    1012   = 10201

    10012    = 1002001

    1000012 = 1_______2_______1

    100000012 = _______________________

 a) 1 2 22 21 22 21 2 2
+ +1 2+ +1 22 2
+ +

2 21 22 21 2+ +1 22 21 2   = 32 ,

     2 3 62 22 32 22 3 2
+ +2 3+ +2 32 2
+ +

2 22 32 22 3+ +2 32 22 3   = 72

       3 4 122 23 42 23 4 2
+ +3 4+ +3 42 2
+ +

2 23 42 23 4+ +3 42 23 4 = 132

    4 5 ___2 24 52 24 5+ +4 5+ +4 52 2
+ +

2 24 52 24 5+ +4 52 24 5  = 212

    5 ___ 302 2302 230+ +
2 2
+ +

2 2  = 312

    6 7 ___2 26 72 26 7+ +6 7+ +6 72 2
+ +

2 26 72 26 7+ +6 72 26 7  = ___

    9                          3

9 Ï‹ t®¡f _y« 3

3 Ï‹ t®¡f«  9
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nkny cŸs m£ltizæèUªJ eh« Áyt‰iw¤ Ô®khå¡fyh«.

(i) KG t®¡f¤Âš ‘n’ Ïy¡f§fŸ ÏUªJ n-MdJ Ïu£il v© våš n-MdJ Ïu£il v© våš n-
mj‹ t®¡f _y¤Âš n

2
 Ïy¡f§fŸ ÏU¡F«.

(ii) KG t®¡f¤Âš n Ïy¡f§fŸ ÏUªjJ n-MdJ x‰iw v© våš mj‹ n-MdJ x‰iw v© våš mj‹ n-
t®¡f _y¤Âš  n

2
1+  Ïy¡f§fŸ ÏU¡F«.

X® v©â‹ t®¡f _y¤ij¡ Ñœ¡f©l Ïu©L têKiwfëš fhzyh«

   (i)  fhuâ Kiw 

   (ii) ÚŸ tF¤jš Kiw

(i)  fhuâ Kiw 

 KGt®¡f v©â‹ t®¡f _y¤ij m›bt©â‹ gfh fhuâfë‹ 
bgU¡f‰ gydhf¥ Ãç¤J¡ fhzyh«. nkY« m¥gfh¡fhuâfis Kjèš 
nrhoahf¢ nr®¡f nt©L«.

vL¤J¡fh£L 1.17

64 Ï‹ t®¡f _y« fh©f.

Ô®Î

64 = 2 2 2 2 2 2# # # #2 2 2 2 2# # # #2 2 2 2 2 #  = 2 2 22 22 2 22 22 2 22
# #2 2 2# #2 2 22 2 22 22 2 2# #2 2 22 22 2 2

64  = 2 2 22 22 22 22 2 2
# #2 2# #2 22 2
# #

2 22 22 22 2# #2 22 22 2  = 2 2 2# #2 2 2# #2 2 2  = 8

64  = 8

2  642  64
2  322  32
2  162  16
2  82  8
2  42  4
2  22  2
    1

gfh¡ fhuâ¥gL¤jš

KGt®¡f« t®¡f _y«

1
16
36
81

1
4
6
9

100
225
2025
7396
9801

10
15
45
86
99

10,000
14,641

2,97,025
9,98,001

100
121
545
999

10,00,000
15,00,625

7,89,96,544
999,80,001

1000
1225
8888
9999

x‹W mšyJ Ïu©L Ïy¡fKŸs 

v©â‹ t®¡f_y« X® Ïy¡f 

v©zhF«.

_‹W mšyJ eh‹F Ïy¡fKŸs 

v©â‹ t®¡f _y« Ïu©L 

Ïy¡f v©zhF«.

IªJ mšyJ MW Ïy¡fKŸs 

v©â‹ t®¡f _y« _‹W 

Ïy¡f v©zhF«.

VG mšyJ v£L Ïy¡fKŸs 

v©â‹ t®¡f _y« eh‹F 

Ïy¡f v©zhF«.

m£ltiz 1
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vL¤J¡fh£L 1.18

169 Ï‹ t®¡f _y« fh©f.

Ô®Î

169 = 13 13#  = 132

169  = 132  = 13
vL¤J¡fh£L 1.19

12.25 Ï‹ t®¡f _y« fh©f.

Ô®Î

.12 25 = .
100

12 25 100#

  = 
100

1225  = 
10

5 7
2

2 25 72 25 7#5 7#5 75 72 25 7#5 72 25 7  = 
10

5 7#5 7#5 7

.12 25 = 
10
35 = 3.5

vL¤J¡fh£L 1.20

5929 Ï‹ t®¡f _y« fh©f.

Ô®Î

5929 = 7 7 11 11# #7 7 1# #7 7 1 #1 1#1 1   = 7 112 27 12 27 112 21#7 1#7 17 12 27 1#7 12 27 1

5929  = 7 112 27 12 27 112 21#7 1#7 17 12 27 1#7 12 27 1  = 7 11#7 1#7 1

5929`  = 77
vL¤J¡fh£L 1.21

200 cl‹ vªj v©iz¥ bgU¡»dhš m›bt© KG 

t®¡f« MF«.

Ô®Î

200 = 2 2 2 5 5# #2 2 2 5 5# #2 2 2 5 5# #2 2 2 5 5# #2 2 2 5 5

‘2’ MdJ nrhoahf mikahkš jå¤J cŸsJ.

vdnt 200# ‘2’ Mš bgU¡»dhš m›bt© KGt®¡f« MF«.

vL¤J¡fh£L 1.22

384I vªj v©zhš tF¤jhš m›bt© KG t®¡f« 

MF«.

Ô®Î

384 = 3#2#2#2#2#2#2#2

‘3’ « ‘2’ « nrhoa‰W jå¤JŸsd,

vdnt, 384I 3 × 2 = 6 Mš tF¡f, m›bt© KGt®¡f« 

MF«.

13  169  13  169  
13  1313  13
      1

gfh¡ fhuâ¥gL¤jš

5  1225  
5  225
7  49
7  7
    1

5  1225  
5  225
7  49
7  7

gfh¡ fhuâ¥gL¤jš

 7  5929  
 7  847
11 121
11 11
     1

 7  5929  
 7  847
11 121
11 11

gfh¡ fhuâ¥gL¤jš

2  2002  200
2  1002  100
2  502  50
5  255  25
5  55  5
    1

gfh¡ fhuâ¥gL¤jš

3  3843  384
2  1282  128
2  642  64
2  322  32
2  162  16
2  82  8
2  42  4
2  22  2
    1

gfh¡ fhuâ¥gL¤jš
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(ii)  ÚŸ tF¤jš Kiw

X® v©â‹ t®¡f _y¤ij¡ fhuâ Kiwæš f©LÃo¥gij  eh« 

f‰WŸnsh«. våD« xU v© bgça v©zhf ÏU¥Ã‹ mj‹ fhuâfis¡ 

f©LÃo¥gJ vëjhdJ mšy. vdnt ntbwhU Kiwia¥ ga‹gL¤Jnth«. mJ 

ÚŸ tF¤jš KiwahF«.

Ï«Kiwia¥ ga‹gL¤Â, jrk v©fë‹ t®¡f _y¤ijÍ« fhz 

KoÍ«. Ï«KiwahdJ ÑnH bfhL¡f¥g£LŸs vL¤J¡fh£Lfë‹ _y« 

és¡f¥g£LŸsJ.

vL¤J¡fh£L 1.23

529 Ï‹ t®¡f _y¤ij ÚŸ tF¤jš Kiwæš fh©f.

Ô®Î

go 1 : eh« 529I 5 29  vd Ïu©L Ãçthf, x‹wh« Ïy¡f¤ÂèUªJ 

Mu«Ã¤J Ïu©L Ïu©L Ïy¡f§fshf¥ Ãç¤J¡ bfhŸs 

nt©L«. x›bthU Ãçé‹ ÛJ« Á¿a nfhoLjš nt©L«.

go 2 : Kjš Ãçthd 5-‰F rkkhd mšyJ Fiwthd 

äf¥bgça t®¡f« bfh©l v©iz¡ fhz 

nt©L«. Ï§F mJ 2 MF«.

go 3 : vdnt  '2' I <thfÎ«, tF¤ÂahfÎ« vGj nt©L«.

go 4 : tF¤Â ‘2’I nkny cŸs ‘2’Mš bgU¡», bgU¡f‰gy‹ 

‘4’I 5Ï‹ Ñœ vGÂ¡ fê¡f nt©L«. Ïj‹ ÛÂ

1 MF«.

go 5 : Ïu©lh« Ãçthd ‘29’ I ÑnH bfh©L tªJ ÛÂ 1‹ 

ty¥òw« vGj¡ »il¥gJ 129 MF«.

go 6 : <thd 2-id Ïu©L kl§fh¡» (2 × 2 = 4 <thd 2-id Ïu©L kl§fh¡» (2 × 2 = 4 <thd 2-id Ïu©L kl§fh¡» ( I) mL¤j 

Ãçéid vGÂaj‰F mU»š Ïl« é£L tF¤Âahf 

vGÂ¡ bfhŸSjš nt©L«. n n4 #n n#n n  MdJ 129I 

él Fiwthf mšyJ rkkhf ÏU¡FkhW ‘n’ v‹w 

v©iz¡ f©LÃo¡f nt©L«.

  cjhuzkhf : 42 2 84# 2 8=2 8 ; k‰W« 43 3 129# 3 1=3 1 . vdnt, n = 3 MF«.

go 7 : 3 I mL¤j tF¤ÂahfÎ«, <é‹ Ïl¤Âš 2 Ï‹ mU»Y« vGj 

nt©L«. bgU¡F¤ bjhif 43 3 129# 3 1=3 1 I 129 ‹ Ñœ vGÂ¡ 

fê¡f nt©L«. ÛÂ ‘0’ Mdjhš ÚŸ tF¤jš KoÎ bg‰W é£lJ.

  vdnt, 529 239 2=9 2 .

2  5  292  5  29

2  5  29
2   3

4
1  29

2  5  29

43
1  29

0

2  5  29
2

4
1

2  5  29

2  5  29
2

4
1  29

2  5  29
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bkŒ v©fë‹ bjhF¥ò

vL¤J¡fh£L 1.24

ÚŸ tF¤jš Kiwæš 3969  fh©f.

Ô®Î

go 1 : v© 3969 # 39 69  vd Ïu©L Ãçthf, x‹wh« Ïy¡f¤ÂèUªJ 

Mu«Ã¤J Ïu©L Ïu©L Ïy¡f§fshf¥ Ãç¤J¡ bfhŸs 

nt©L«. x›bthU Ãçé‹ ÛJ« Á¿a nfhoLjš nt©L«.

go 2 : Kjš Ãçthd 39 ¡F rkkhd mšyJ Fiwthd äf¥bgça   

t®¡f« bfh©l v©iz¡ fhz nt©L«, mJ 6 MF«.

go 3 : 6-id <thfÎ«, tF¤ÂahfÎ« vGj nt©L«.

go 4 : tF¤Â 6 I 6 Mš bgU¡», bgU¡f‰ gy‹ 36 I 39 Ï‹ 

Ñœ vGÂ¡ fê¡f nt©L«. Ïj‹ ÛÂ 3 MF«.

go 5 : Ïu©lh« Ãçthd 69 I ÑnH bfh©L tªJ ÛÂahd 

3Ï‹ ty¥òw« vGj nt©L«. »il¥gJ 369 MF«.

go 6 : <thd 6-I ÏU kl§fh¡» (2 × 6 = 12I ÏU kl§fh¡» (2 × 6 = 12I ÏU kl§fh¡» ( I) mL¤j Ãçé‹ 

mU»š Ïl« é£L tF¤Âahf vGÂ¡ bfhŸSjš 

nt©L«. n n12 #n n#n n  MdJ 369I él¡ Fiwthf mšyJ 

rkkhf ÏU¡FkhW ‘n’ v‹w v©iz¡ f©LÃo¡f 

nt©L«. 

  cjhuzkhf 122 2 244#2 2#2 2 = ; 123 3 369#3 3#3 3 = .

  vdnt n = 3 MF«.

go 7 : 3-I mL¤j tF¤ÂahfÎ«, <é‹ Ïl¤Âš 6 Ï‹ mU»š vGj 

nt©L«. bgU¡f‰ gy‹ 123 3 369#3 3#3 3 =  I 369 Ï‹ Ñœ vGÂ fê¡f 

nt©L«. ÛÂ ‘0’ Mdjhš tF¤jš KoÎ bg‰W é£lJ. vdnt 

3969  = 63.

1.7.2 (m) jrk v©fë‹ t®¡f _y«

ÚŸ tF¤jš Kiwia¡ ifahS«nghJ, bfhL¡f¥g£l v©â‹ KG v© 

gFÂæš Mu«Ã¤J Ïu©L Ïu©L Ïy¡f§fshf¥ Ãç¤J mj‹ ÛJ nfho£L¡ 

bfhŸs nt©L«. Ã‹d® jrk¥ òŸë¡F ty¥òwKŸs jrk¥ gFÂæY« nk‰ 

brh‹dgo Ïu©L Ïu©L Ïy¡f§fshf¥ Ãç¤J mj‹ nkš nfho£L¡ bfhŸs 

nt©L«.

6  39  696  39  69
6

6  39  696  39  69
6

36
3

6  39  696  39  69
6

36
3 69

6  39  696  39  69
6    3

36
3 69
3 69

123

0
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cjhuzkhf, eh« 322.48 v‹w v©iz vGJ« nghJ

vd vGJnth«.

t®¡f _y« fhQ«nghJ jrk¥ òŸëia v¥go F¿¥gJ v‹gij m¿ªÂU¡f 

nt©L«. V‰bfdnt m¿ªj Ô®khd¤Â‹go x‹W mšyJ Ïu©L Ïy¡fKŸs 

v©â‹ t®¡f _y« X® Ïy¡f v©zhF« (m£ltiz 1 Ï‹ go). Ñœ¡f©l 

cjhuz§fŸ Ï«Kiwia e‹F és¡F»‹wd.

vL¤J¡fh£L 1.25

6.0516-‹ t®¡f _y« fh©f.

Ô®Î

bfhL¡f¥g£l v©iz 6 0.6 0. 5 16  vd vGj nt©L«. KG v© gFÂæš 

cŸs Ïy¡f« x‹W (6), vdnt mj‹ t®¡f _ykhdJ xnu Ïy¡f¤ij¡ 

bfh©oU¡F«. K‹ò nghynt, tF¤jš Kiwæš 60516 v‹w v©Q¡F t®¡f 

_y« fhz nt©L«.

vdnt . .6 0. .6 0. .51. .51. .6 2. .6 2. .466 2=6 2 .

vL¤J¡fh£L 1.26

3250 v‹w v©âèUªJ vªj¢ Á¿a v©iz¡ fê¡f KG t®¡f« MF«.

Ô®Î

nk‰f©l Kiwæš 572  MdJ 3250 itél 1 FiwthdJ. vdnt 3250èUªJ 

1-I¡ fê¤jhš m›bt© x® KG t®¡fkhF«.

5   32 505   32 50
     25     25

5    7

7 50
7 49

1

107

1

0

2  6.05 162  6.05 16
2. 4   6

4
2 05

76
44

29 16
29 16

486

KGv© gFÂ jrk¥ gFÂjrk¥ òŸë
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bkŒ v©fë‹ bjhF¥ò

vL¤J¡fh£L 1.27

1825 cl‹ vªj¢ Á¿a v©iz¡ T£l KG t®¡fkhF«.

Ô®Î

nk‰f©l tF¤jš Kiwæš 42 1825<2 . 

42 Ï‹ mL¤j KG t®¡f v©zhd 43 Ï‹ t®¡fkhdJ,

432 = 43 × 43 = 1849 MF«.

vdnt, 1849 – 1825 = 24
vdnt, T£l nt©oa v© 24 MF«.

vL¤J¡fh£L 1.28

0 1.0 1. 82329  ‹ kÂ¥ò¡ fh©f.

Ô®Î

vdnt . .0 1. .0 1. .8232. .8232. .9 0. .9 0. .4279 0=9 0  MF«.

F¿¥ò : t®¡f _y« fhQ« v©â‹ KG v© gFÂ ó¢Áa« våš, mj‹ t®¡f 

_y¤Â‹ KG v© gFÂÍ« ó¢Áa« MF«.

vL¤J¡fh£L 1.29

121.4404-‹ t®¡f _y« fh©f.

Ô®Î

vdnt, . .121 4. .1 4. .40. .40. .4 1. .4 1. .1 0. .1 0. . 24 1=4 1

4  18 254  18 25
4   2

16
2 25
1 64

82

61

4  0.18 23 294  0.18 23 29
0.4    2    7

16
2 23
1 64

82

59 29
59 29

0

847

1  1 21. 44 041  1 21. 44 04
1  1 .  0   2

1
21

44

0

2202

21
21
0

0

04
44 04

0.182329 I 0 1.0 1. 8 23 29  vd vGj 

nt©L«. Ï§F KG v© gFÂ Ïšiy. 

vdnt t®¡f _y¤ÂY« KG v© 

gFÂ Ïšiy. vdnt K‹ò brh‹d  go 

Kiwfis¡ ifah©L 182329 v‹w 

v©â‹ t®¡f _y« fhz nt©L«. 
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vL¤J¡fh£L 1.30

0.005184 Ï‹ t®¡f _y« fh©f.

Ô®Î

. .0 00518. .00518. .4 0. .4 0. .0724 0=4 0

F¿¥ò : v.fh 1.30 Ïš jrk òŸë¡F K‹ò KG v© gFÂ Ïšiy. vdnt <éY« 

jrk òŸë¡F K‹ò xU ó¢Áa« vGj nt©L«. jrk òŸëia mL¤J 

clnd Ïu©L ó¢Áa§fŸ ÏU¥gjhš t®¡f _y¤Âš òŸëia mL¤J 

xU ó¢Áa« vGj nt©L«.

1.7.2 (M) KGika‰w t®¡f v©fë‹ t®¡f _y§fŸ

xU v© KG t®¡f«  Ïšiybaåš mJ KGika‰w t®¡f v© MF«.

Áy v©fŸ 2, 3, 5, 17.... ngh‹wit KG t®¡f v©fŸ mšy. Ït‰iw 

KGika‰w t®¡f v©fŸ vd miH¡»nwh«. Ï›bt©fë‹ t®¡f _y§fis¡  

fhz ÚŸ tF¤jš Kiwia¥ ga‹gL¤Jnth«.

eh« n jrk Ïl¤ ÂU¤jkhf t®¡f _y¤ij¡fhz n + 1 jrk Ïl§fS¡F 

t®¡f _y¤ij¡ f©L n  jrk Ïl§fS¡F¤ ÂU¤Â vGj nt©L«. Ï«Kiwæš 

jrk òŸë¡F¥ ÃwF mikªj v©fë‹ tyJ òw¤Âš njitahd ó¢Áa§fis¢ 

nr®¤J¡ fz¡ÑL brŒayh«.

vL¤J¡fh£L 1.31

3-‹ t®¡f  _y¤ij Ïu©L jrk Ïl¤ÂU¤jkhf¡ f©LÃo¡fÎ«.

Ô®Î

3`  = 1.732 (_‹W jrk Ïl§fë‹ kÂ¥ò)

3  = 1.73 (Ïu©L jrk Ïl¤ ÂU¤jkhf)

vL¤J¡fh£L 1.32

10
3
2  ‹ t®¡f _y¤ij Ïu©L jrk Ïl¤ÂU¤jkhf¡ f©L Ão¡fÎ«.

Ô®Î

10
3
2  = 

3
32  = 10.66 66 66 ........

1  3. 00 00 001  3. 00 00 00
1.  7   3    2

1
00

00

00

343

27
89
11

2

29
3462

1

10
71

2469
761

eh« Ïu©L jrk Ïl¤ÂU¤jkhf 

éilia¡ fhz nt©oÍŸsjhš, 

t®¡f _y¤ij _‹W jrk Ïl§fS¡F 

f©LÃo¡f nt©L«.  Ïj‰fhf eh« 

6 (_‹W nrho) ó¢Áa§fis¤ jrk 

òŸë¡F tyJòw« vGÂ¡ bfhŸs 

nt©L«. 

7  0. 00 51 847  0. 00 51 84
0.  0   7    2

142

0

49
842
842
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bkŒ v©fë‹ bjhF¥ò

t®¡f _y¤ij Ïu©L jrk Ïl¤ÂU¤jkhf¡ f©L 

Ão¡f nt©L« v‹gjhš _‹W jrk Ïl§fS¡F t®¡f _y« 

f©LÃo¡f nt©L«. vdnt 
3
2  ia MW jrk Ïl§fS¡F 

kh‰¿ vGÂ¡ bfhŸSjš nt©L«. 

10
3
2  =  3.265  (njhuhakhf)

  = 3.27   (Ïu©L jrk Ïl¤ÂU¤jkhf)

gæ‰Á 1.6

1. Ã‹tUtdt‰¿‹ t®¡f _y§fis¡ fh©f:

  (i) 3 #  3 #  4 #  4   (ii) 2 #  2 #  5 #  5

  (iii) 3 #  3 #  3 #  3 #  3 #  3 (iv) 5 #  5 #  11 #  11 #7 #7

 2. Ñœ¡f©lt‰¿‹ t®¡f _y§fis¡ fh©f :

  (i)
64
9   (ii)

16
1   (iii) 49  (iv) 16

 3. ÚŸ tF¤jš Kiwia¥ ga‹gL¤Â Ñœf©lt‰¿‹ t®¡f _y§fis¡ 
fh©f :

  (i) 2304 (ii) 4489 (iii) 3481 (iv) 529 (v) 3249

  (vi) 1369 (vii) 5776 (viii) 7921 (ix) 576 (x) 3136

 4. gfh¡ fhuâ Kiwia¥ ga‹gL¤Â Ñœf©lt‰¿‹ t®¡f _y§fis¡ 

fh©f :

  (i) 729 (ii) 400 (iii) 1764 (iv) 4096 (v) 7744

  (vi) 9604 (vii) 5929 (viii) 9216 (ix) 529 (x) 8100

 5. Ñœ¡f©l jrk v©fë‹ t®¡f _y« fh©f :

  (i) 2.56 (ii) 7.29 (iii) 51.84 (iv) 42.25 (v) 31.36

  (vi) 0.2916 (vii) 11.56 (viii) 0.001849

 6. Ñœ¡f©l v©fëèUªJ vªj äf¢Á¿a v©z¡ fê¡f m›bt©fŸ 

KGt®¡f« MF«.

  (i) 402 (ii) 1989 (iii) 3250 (iv) 825 (v) 4000

 7. Ñœ¡f©l v©fSl‹ vªj äf¢Á¿a v©iz¡ T£l m›bt©fŸ KG 

t®¡f« MF«.

  (i) 525 (ii) 1750 (iii) 252 (iv) 1825 (v) 6412

3  10. 66 66 673  10. 66 66 67
3.  2   6   5

9
66

66646

62

42

1

76
6525

38
3 90 67

4264

241

3 26 25
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 8. Ñœ¡f©lt‰¿‹ t®¡f _y¤ij Ïu©L jrk Ïl¤ÂU¤jkhf¡ fh©f :

  (i) 2  (ii) 5  (iii) 0.016 (iv)
8
7   (v) 1

12
1

 9. xU rJu¤Â‹ gu¥gsÎ 441 rJu Û£l®fŸ våš m¢rJu¤Â‹ g¡f¤Â‹ 

msit¡ f©LÃo¡fÎ«

 10. Ñœ¡f©lt‰¿‹ t®¡f _y¤ij¡ fh©f :

  (i)
3136
225 (ii)

3481
2116 (iii)

1764
529 (iv)

5776
7921

1.7.3 fd§fŸ

m¿Kf«

òfœbg‰w fâjnkij ÏuhkD#‹ mt®fë‹ 

thœéš eilbg‰w xU K¡»a ãfœit¥ g‰¿¡ fhzyh«.

xU Kiw fâj tšYe® nguhÁça® G.H. Ah®o 

mt®fŸ ÂU. ÏuhkhD#‹ mt®fis¥ gh®¡f thlif 

k»œÎªÂš tªjh®. mt® tªj thlif k»œÎªÂ‹  v© 1729. 

ÏUtU« ngÁ¡ bfhŸS«nghJ Ah®o mt®fŸ jh‹ tªj 

thlif k»œÎªÂ‹ v© 1729 v‹W«, mJ xU ‘‘kªjkhd 

v©’’ v‹W« T¿dh®. clnd ÏuhkhD#‹ mt®fŸ 

1729 v‹gJ äfÎ« m‰òjkhd v© v‹W«, 

m›bt©zhdJ ÏU fd v©fë‹ TLjyhf ÏU 

bt›ntW Kiwfëš vGj¡Toa äf¢Á¿a gfh 

v© vdÎ« és¡»dh®.

mjhtJ,  1729 =  1728 +1 = 12 13 313 31+
3 3
+

3 3

k‰W« 1729 =  1000 + 729 = 10 93 393 39+
3 3
+

3 3

1729 I ÏuhkhD#‹ v© v‹W miH¡»nwh«.

Ï¥Ãçéš fd§fŸ, fd _y§fŸ k‰W« 

mjDl‹ bjhl®òila  c©ikfis¥ g‰¿¥ 

gh®¥ngh«.

fd¢ rJu«

eh« toéaèš fd« v‹w th®¤ijia¥ 

g‰¿¥ go¤JŸnsh«. Ús«, mfy«, cau« M»a 

mid¤J« rkkhf cŸs X® fd cUt« fd¢ rJu« 

MF«. xU fd¢ rJu¤Â‹ x›bthU g¡fK« ‘a’ myFfŸ våš 

mj‹ fd msÎ a × a × a  = a3   fd myFfŸ.

a3 v‹gij a-æ‹ "K¥go" mšyJ "a-æ‹ fd«" vd 

miH¡fyh«.

Ï¥bghGJ, 1, 8, 27, 64, 125, g  v‹w v©fis¡ ftå¡fÎ«.

Ïit ‘‘fd v©fŸ’’ mšyJ ‘‘KG fd’’ v©fŸ vd miH¡f¥gL»‹wd.

Óåthr ÏuhkhD#‹

(1887 -1920)
 <nuh£oš Ãwªj ÏªÂa¡ 

fâj nkijahd ÏuhkhD#¤Â‹ 

“v©âaš nfh£ghLfŸ'' F¿¤j 

mtuJ g§fë¥ò mtU¡F 

äf¥bgU« cyf¥ òfiH¥ bg‰W¤ 

jªjJ.  äf¡ FW»a mtuJ 

thœeh£fS¡FŸnsna Rkh® 3900 

MuhŒ¢Á KoÎfis jåahfnt 

bjhF¤J btëæ£L¢ rhjid 

gil¤JŸsh®.

1729 v‹w v©zhdJ 

äf¢ Á¿a ÏuhkhD#‹ 

v©zhF«. Ïnjngh‹w ntW 

Áy v©fŸ 4104 (2, 16 : 9, 15), 
13832 (18, 20 : 2, 24).
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Ïit x® v©iz mnj v©zhš K«Kiw bgU¡f¡  »il¡»‹wd.

cjhuzkhf,

1 1 1 13
# #1 1 1# #1 1 1 = ,  2 2 2 23

# #2 2 2# #2 2 2 = ,  3 3 3 33
# #3 3 3# #3 3 3 = , 5 × 5 × 5  = 53

vL¤J¡fh£L 1.33

Ã‹tUtdt‰¿‹ kÂ¥ig¡ fh©f

(i)153  (ii) 3^ h4^ h4-^ h- (iii) 3^ h.^ h.1 2^ h1 2.1 2.^ h.1 2. (iv) 4
3 3

` j4` j4
3` j3

3

` j
3-` j-` j

Ô®Î

(i) 153 = 5 15 15 33751 # #5 1# #5 15 1# #5 1 =

(ii) (– 4)3 = 644# # - =-^ ^4 4^ ^4 4- -^ ^- -4 4- -4 4^ ^4 4- -4 4 ^h h4 4h h4 4# #h h# #4 4# #4 4h h4 4# #4 44 4# #4 4- -4 4# #4 4h h4 4# #4 4- -4 4# #4 4^ ^h h^ ^4 4^ ^4 4h h4 4^ ^4 4# #^ ^# #h h# #^ ^# #4 4# #4 4^ ^4 4# #4 4h h4 4# #4 4^ ^4 4# #4 44 4- -4 4^ ^4 4- -4 4h h4 4- -4 4^ ^4 4- -4 44 4# #4 4- -4 4# #4 4^ ^4 4# #4 4- -4 4# #4 4h h4 4# #4 4- -4 4# #4 4^ ^4 4# #4 4- -4 4# #4 4 h

(iii) (1.2)3 = 1.2 1.2 1.2 1.728# #1.2# #1.2 =

(iv)
4
3 3

` j
4

` j
4
3` j3

3
` j

3-` j-` j  = 4 4 4 64
27

# #4 4# #4 4 = -^ ^ ^3 3 3^ ^ ^3 3 3- - -^ ^ ^- - -3 3 3- - -3 3 3^ ^ ^3 3 3- - -3 3 3h h h3 3 3h h h3 3 33 3 3- - -3 3 3h h h3 3 3- - -3 3 3^ ^ ^h h h^ ^ ^3 3 3^ ^ ^3 3 3h h h3 3 3^ ^ ^3 3 33 3 3# #3 3 3^ ^ ^3 3 3# #3 3 3h h h3 3 3# #3 3 3^ ^ ^3 3 3# #3 3 3^ ^ ^h h h^ ^ ^3 3 3^ ^ ^3 3 3h h h3 3 3^ ^ ^3 3 3# #^ ^ ^# #h h h# #^ ^ ^# #3 3 3# #3 3 3^ ^ ^3 3 3# #3 3 3h h h3 3 3# #3 3 3^ ^ ^3 3 3# #3 3 33 3 3- - -3 3 3^ ^ ^3 3 3- - -3 3 3h h h3 3 3- - -3 3 3^ ^ ^3 3 3- - -3 3 33 3 3# #3 3 3- - -3 3 3# #3 3 3^ ^ ^3 3 3# #3 3 3- - -3 3 3# #3 3 3h h h3 3 3# #3 3 3- - -3 3 3# #3 3 3^ ^ ^3 3 3# #3 3 3- - -3 3 3# #3 3 3

(ii)  M« fz¡»š (– 4)3 = – 64 v‹gij ftå¡f.

F¿¥ò : X® Fiw v©â‹ mL¡F X® Ïu£il v© våš mJ xU äif 

v©zhF«. mj‹ mL¡F X® x‰iw våš, mJ xU Fiw v©zhfÎ« ÏU¡F«. 

mjhtJ,  

1

1

n- =
-

+
^ h1^ h1- =^ h- =1- =1^ h1- =1 '

ÑnH cŸsit 1 Kjš 20 tiuæyhd v©fS« mt‰¿‹ fd§fS« MF«.

m£ltiz 2
fd v©fë‹ g©òfŸ

nk‰f©l m£ltizæèUªJ Ñœ¡f©l fd v©fë‹ g©òfis¥ g‰¿ 

m¿ªJ bfhŸsyh«.

 1.  X® v©â‹ x‹wh« Ïy¡f« 1 Mf ÏU¥Ã‹, m›bt©â‹ fd¤Â‹ 

x‹wh« Ïy¡fK« 1 Mf ÏU¡F«.

  cjhuzkhf, 1 131 131 11 1=1 1 ; 11 13313
= ; 21 92613

= ; 31 297913
= .

v©fŸ fd«

1
2
3
4
5
6
7
8
9
10

1
8
27
64
125
216
343
512
729
1000

v©fŸ fd«

11
12
13
14
15
16
17
18
19
20

1331
1728
2197
2744
3375
4096
4913
5832
6859
8000

eh§fS«, v§fŸ 
fd§fS« 

Ïu£il v©fŸ

eh§fS«, v§fŸ 
fd§fS« x‰iw 

v©fŸ

, n xU x‰iw v©

, n xU Ïu£il v©
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 2.  , , , ,1 4, ,1 4, , 5 6, ,5 6, , 9  k‰W« 0  M»a Ïy¡f§fis 1 M« Ïy¡f¤Âš bfh©l 

v©fë‹  fd v©fS« mnj Ïy¡f§fis 1 M« Ïy¡f¤Âš 

bfh©oU¡F«.

  cjhuzkhf: 14 27443
= ; 15 33753

= ; 16 40963
= ; 20 80003

= .

 3.  2I 1 M« Ïy¡f¤Âš bfh©l v©â‹ fdkhdJ 8 MfÎ«, 8I 1M« 

Ïy¡f¤Âš bfh©l v©â‹ fdkhdJ 2I 1M« Ïy¡f¤ÂY« 

bfh©oU¡F«.. 

  cjhuzkhf: 17283 =^ h12^ h12 ; 58323 =^ h18^ h18 .

 4.  3I 1M« Ïy¡f¤Âš bfh©l v©fë‹ K¥go (fd«) MdJ 7IÍ«, 7I 

1M« Ïy¡f¤Âš bfh©l v©fë‹ K¥go 3IÍ« 1M« Ïy¡f¤Âš 

bg‰¿U¡F«.

  cjhuzkhf : 21973 =^ h13^ h13 ; 196833 =^ h27^ h27 .

 5.  Ïu£il v©fë‹ fdkhdJ Ïu£il v©zhfÎ«, x‰iw v©fë‹ 

fdkhdJ x‰iw v©zhfÎ« ÏU¡F«.

bjhl® x‰iw v©fë‹ TLjš

Ñœ¡fhQ« x‰iw v©fë‹ TLjš fhQ« mik¥Ãid¡ ftå¡f:

1 = 1 = 13

mL¤j ÏU x‰iw v©fŸ, 3 + 5 = 8 = 23

mL¤j _‹W x‰iw v©fŸ, 7 + 9 + 11 = 27 = 33

mL¤j eh‹F x‰iw v©fŸ, 13 + 15 + 17 + 19 = 64 = 43

mL¤j IªJ x‰iw v©fŸ, 21 + 23 + 25 + 27 + 29 = 125 = 53

Ïªj mik¥ò éa¥gë¡»wjh?

vL¤J¡fh£L 1.34

64 v‹gJ KGfd v© MFkh?

Ô®Î

64 = 2 2 2 2 2 2# # # #2 2 2 2 2# # # #2 2 2 2 2 #1 21 241 24 41 24 41 21 241 24 41 241 24 134 134 44 14 4 2 344 144 1 4 42 34 42 344 442 342 32 34 42 342 34 42 3
  = 2 23 32 23 32 2#2 2#2 22 23 32 2#2 23 32 2  = 43 3

=^ h2 2^ h2 2#^ h#2 2#2 2^ h2 2#2 2

vdnt 64 X® KGfd v© MF«.

vL¤J¡fh£L 1.35

500 v‹w v© KG fd v© MFkh?

Ô®Î

500 = 2 2 5 5 5#2 2 5 5 5#2 2 5 5 5# # #2 2 5 5 5# # #2 2 5 5 51 2 31 241 21 24 41 21 241 24 41 241 2 3434 444 41 24 41 241 24 41 2 34 4 3434 4 3
vdnt 500 MdJ KG fd v© mšy.

2  642  64
2  322  32
2  162  16
2  82  8
2  42  4
2  22  2
    1

gfh¡ fhuâ¥gL¤jš

2  5002  500
2  2502  250
5  1255  125
5  255  25
5  55  5
    1

gfh¡ fhuâ¥gL¤jš
Ï§F 3 IªJfŸ 

cŸsd. Mdhš 2 

Ïu©LfŸ cŸsd.
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bkŒ v©fë‹ bjhF¥ò

vL¤J¡fh£L 1.36

243 v‹gJ KG fd v©zhFkh? Ïšiybaåš vªj v©zhš bgU¡»dhš 

mJ KG fd v©zhF«. 

Ô®Î

243 = 3 33 3 3# # # #3 3# # # #3 33 3 3# # # #3 3 31 2 31 241 21 24 41 21 241 24 41 241 2 3434 444 41 24 41 241 24 41 2 34 43434 43
nk‰F¿¥Ã£l fhuâ¥gL¤jèš, 33 × 32. (3 3#3 3#3 3 ) MdJ 

K«_‹whf vGj Koahjjhš 243 X® KG fd v© mšy.

Ïjid X® KG fdkh¡f 3 Mš bgU¡f nt©L«.

mjhtJ 243 3#3 3#3 3  =  3 3 3 3 3 3# # # # #3 3 3 3 3 3# # # # #3 3 3 3 3 31 21 241 21 24 41 21 241 24 41 241 24 11 24 11 2 34 134 44 14 41 24 41 24 11 24 41 2 34 4 34 134 4 3 2 34 144 1 2 34 42 344 444 144 1 4 44 144 1 2 342 34 42 342 32 342 32 34 42 342 34 42 3
729 = 3 33 33 33 33 3#3 3#3 33 33 33 3#3 33 33 3  = 3^ h3 3^ h3 3#^ h#3 3#3 3^ h3 3#3 3

 729 =  93  ÏJ x® KG fdkhF«.

vdnt, 243 I 3 Mš bgU¡f mJ xU KG fd v©zhF«. 

1.7.4  fd _y§fŸ

X® fd rJu¤Â‹ fd msÎ 125 brÛ2 brÛ2 brÛ  våš mj‹ g¡f¤Â‹ Ús« v›tsthf 

ÏU¡F«. m¥g¡f¤Â‹ Ús« fhz vªj v©â‹ 

K¥go mšyJ fdkhdJ 125 vd fhz nt©oÍŸJ. 

vdnt K¥go _y« mšyJ fd _y« v‹gJ, fd« 

fh©gÂ‹ jiyÑœ Kiw MF«.

cjhuzkhf :

2 832 832 82 8=2 8  v‹gJ ehk¿ªjnj. ÏÂèUªJ  8-‹ fd _y« 2  vd m¿ayh«.

Ïij¡ F¿p£oš  83  = 1 3^ h8^ h8 1 3  = (23)1/3 = 23/3 = 2 vd vGjyh«.

nkY« Áy cjhuz§fŸ :

(i) 1253  = 533  = 1 3^ h5^ h53^ h3 1 3  = 53 33 3  =51  = 5

(ii) 643  = 433  = 1 3^ h4^ h43^ h3 1 3  = 43 33 3  = 41  = 4

(iii) 10003  = 1033  = 1 3^ h10^ h103^ h3 1 3

  = 103 33 3  = 101  = 10.

gfh¡ fhuâ Kiwæš fd_y« fhQjš

v©â‹ fd _y¤ij¡ f©LÃo¡F« têfŸ 

go 1 : bfhL¡f¥g£l v©iz gfh¡ fhuâfshf¥ Ãç¤J¡ bfhŸs  

nt©L«.

go 2 : xnu v© fhuâfŸ _‹W _‹whf tUkhW vGÂ¡ bfhŸSjš 

nt©L«.

go 3 : x›bthU _‹W v© bjhF¥ÃèUªJ« xU v© vd vL¤J 

mt‰¿‹ bgU¡f‰ gynd bfhL¡f¥g£l v©â‹ fd _ykhF«.

3  7293  729
3  2433  243
3  813  81
3  273  27
3  93  9
3  33  3
    1

gfh¡ fhuâ¥gL¤jš

3

 v‹w F¿pL “fd _y«’ 

v‹gij¡ F¿¡F«

F¿pL

3  2433  243
3  813  81
3  273  27
3  93  9
3  33  3
    1

gfh¡ fhuâ¥gL¤jš
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vL¤J¡fh£L 1.37

512‹ fd_y« fh©f.

Ô®Î

5123  = 3
1^ h51^ h512^ h2

  = 3
1^ ^ ^2 2 2^ ^ ^2 2 2# #^ ^ ^# #2 2 2# #2 2 2^ ^ ^2 2 2# #2 2 2# #^ ^ ^# #2 2 2# #2 2 2^ ^ ^2 2 2# #2 2 2^ h^ ^ ^^ h^ ^ ^2 2 2^ ^ ^2 2 2^ h2 2 2^ ^ ^2 2 2# #^ ^ ^# #^ h# #^ ^ ^# #2 2 2# #2 2 2^ ^ ^2 2 2# #2 2 2^ h2 2 2# #2 2 2^ ^ ^2 2 2# #2 2 2 h h2 2 2h h2 2 2# #h h# #2 2 2# #2 2 2h h2 2 2# #2 2 2^ ^ ^h h^ ^ ^# #^ ^ ^# #h h# #^ ^ ^# # h

  = 
3 3 3

3
1

^ h2 2^ h2 2 2^ h2
3 3 3^ h3 3 3

2 2
3 3 3

2 2^ h2 2
3 3 3

2 2 2
3 3 3

2^ h2
3 3 3

2# #^ h# #2 2# #2 2^ h2 2# #2 2
3 3 3

# #
3 3 3^ h3 3 3

# #
3 3 3

2 2
3 3 3

2 2# #2 2
3 3 3

2 2^ h2 2
3 3 3

2 2# #2 2
3 3 3

2 2

  = 3
1

` j2` j2
9` j9` j

  = 2
3

5123  = 8.

vL¤J¡fh£L 1.38

27 64#  ‹ fd_y« fh©f.

Ô®Î

27 k‰W« 64I gfh¡ fhuâfshf¥ Ãç¡f ek¡F¡ »il¥gJ.

273  = 3
1^ h3 3 3^ h3 3 3# #^ h# #3 3 3# #3 3 3^ h3 3 3# #3 3 3  = 

3
3
1^ h3^ h3

3^ h3

273   = 3

643  = 3
1^ h2 2 2 2 2^ h2 2 2 2 2 2^ h2# # # #^ h# # # #2 2 2 2 2# # # #2 2 2 2 2^ h2 2 2 2 2# # # #2 2 2 2 2 #^ h#

  = 6
3
1^ h2^ h2

6^ h6  = 22 = 4

643  = 4

27 643
#  = 27 643 3273 327 #

3 3
#

3 33 3

  = 3 4#3 4#3 4

27 643
#  = 12

vL¤J¡fh£L 1.39

250 MdJ xU KG fdkh? Ïšiybaåš vªj¢ Á¿a Ïaš v©zhš 

tF¡f m›bt© KG fdkhF«.

Ô®Î

250 = 2 5 5 5# # #2 5 5 5# # #2 5 5 51 2 31 241 21 24 41 21 241 24 41 241 2 3434 444 41 24 41 241 24 41 2 34 4 3434 4 3
gfh¡ fhuâæš 2 MdJ K«Kiw Ïšyhjjhš 250

X® KG fd« MfhJ.

‘2’ MdJ gfh¡ fhuâ¥gL¤J« nghJ xnu Kiw 

tªJŸsjhš, 250 I 2 Mš tF¤jhš <éš ‘2’ tuhJ. ÛjKŸs fhuâfis 

K«_‹whf bgU¡» vGj KoÍ«.

`  250 ÷ 2 = 125 = 5 5 5# #5 5 5# #5 5 5  = 53 .
vdnt 250I 2 v‹w Á¿a Ïaš v©zhš tF¡f¡ »il¡F« v©  KG¡ 

fd« MF«.

2  5122  512
2  2562  256
2  1282  128
2  642  64
2  322  32
2  162  16
2  82  8
2  42  42  4
2  22  2
    1

gfh¡ fhuâ¥gL¤jš

3  273  27
3  93  9
3  33  3
    1

gfh¡ fhuâ¥gL¤jš

2  642  64
2  322  32
2  162  16
2  82  8
2  42  4
2  22  2
    1

gfh¡ fhuâ¥gL¤jš

gfh¡ fhuâ¥gL¤jš

2  2502  250
5  1255  125
5  255  25
5  5
    1
5  5



45

bkŒ v©fë‹ bjhF¥ò

Ã‹d¤Â‹ fd_y«

 Ã‹d¤Â‹ fd _y« = 

mjhtJ, 
b
a3  = 

b

a
3

3

 = 
b

3
1

` j
b

` j
b
a` ja` j` j   = 

b

a

3
1

3
1

^
^
h
h

vL¤J¡fh£L 1.40

216
125  Ï‹ fd_y« fh©f.

Ô®Î

125 k‰W«  216 M»at‰iw gfh¡ fhuâfshf¥ Ãç¡f 

ek¡F¡ »il¥gJ.

125 = 5 5 5# #5 5 5# #5 5 51 2 31 241 21 24 41 21 241 24 41 241 2 3434 444 41 24 41 241 24 41 2 34 4 3434 4 3
1253  = 5

216 = 2 2 2 3 3 3# #2 2 2 3 3 3# #2 2 2 3 3 3# # #2 2 2 3 3 3# # #2 2 2 3 3 31 21 241 24 41 24 41 21 241 24 41 241 24 134 134 44 14 4 2 34 144 1 2 34 42 344 444 144 1 4 44 144 1 2 342 34 42 342 32 342 32 34 42 342 34 42 3
2163`  = 2 3#2 3#2 3

2163`    = 6

216
1253`  = 

6
5 .

vL¤J¡fh£L 1.41

1000
512-  Ï‹ fd _y« fh©f.

Ô®Î

– 512 = 8 8 8# #8 8# #8 8- -8 8- -8 88 8# #8 8- -8 8# #8 8 -1 2 31 2441 24 41 24 41 21 2441 24 41 2441 2 4434434 4444 4
5123

-  = 8-

1000 = 5 5 5 2 2 2# # #5 5 5 2 2 2# # #5 5 5 2 2 2# #5 5 5 2 2 2# #5 5 5 2 2 2

10003  = 5 × 2 = 10

512
1000

3 -  = 
10
8-

1000
5123 -  = 

5
4-

vL¤J¡fh£L 1.42

0.027 Ï‹ fd_y« fh©f.

Ô®Î

.0 0273  =  1000
273

  = 10 10 10
3 3 3

3

# #10# #10
# #3 3# #3 3

gfh¡ fhuâ¥gL¤jš

5  1255  125
5  255  25
5  55  5
    1

2  2162  216
2  1082  108
2  542  54
3  273  27
3  93  9
3  33  3
    1

gfh¡ fhuâ¥gL¤jš

5  1000
5  200
5  40
2  8
2  4
2  2
    1

5  1000
5  200
5  40
2  8
2  4
2  2

gfh¡ fhuâ¥gL¤jš

2  512
2  256
2  128
2  64
2  32
2  16
2  8
2  4
2  2
    1

2  512
2  256
2  128
2  64
2  32
2  16
2  8
2  4
2  2

gfh¡ fhuâ¥gL¤jš

x
33

-  = x3 # # -^ ^x x^ ^x x- -^ ^- -x x- -x x^ ^x x- -x x ^h h# #h h# #x x# #x xh hx x# #x xx x# #x x- -x x# #x xh hx x# #x x- -x x# #x x^ ^h h^ ^x x^ ^x xh hx x^ ^x x# #^ ^# #h h# #^ ^# #x x# #x x^ ^x x# #x xh hx x# #x x^ ^x x# #x xx x- -x x^ ^x x- -x xh hx x- -x x^ ^x x- -x xx x# #x x- -x x# #x x^ ^x x# #x x- -x x# #x xh hx x# #x x- -x x# #x x^ ^x x# #x x- -x x# #x x h

  =    =    =  x- .

bjhFÂæ‹ fd _y«

gFÂæ‹ fd _y«
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gfh¡ fhuâ¥gL¤jš

2  512
2  256
2  128
2  64
2  32
2  16
2  8
2  4
2  2
    1

2  512
2  256
2  128
2  64
2  32
2  16
2  8
2  42  4
2  2
2  4

3  729
3  243  
3  81
3  27
3  9
3  3
    1

gfh¡ fhuâ¥gL¤jš

3  729
3  243  
3  81
3  27
3  9
3  3

7  3437  343
7  497  49
7  77  7
    1

gfh¡ fhuâ¥gL¤jš

3  273  27
3  93  9
3  33  3
    1

gfh¡ fhuâ¥gL¤jš

  = 
10
3

33

33

 = 10
3

.0 0273  =  0.3

vL¤J¡fh£L 1.43

512 343
729 27

3 35123 3512
3 37293 3729

+3 3+3 3

-
3 3

3 3

 ‹ kÂ¥ig¡ fh©f.

Ô®Î

729 9 93 39 939 93= =9 9= =9 9= == =

  327 33 33= =3= =3= == =

  8512 83 33= =8= =8= == =

  7343 73 33= =7= =7= == =

   
512 343
729 27

8 7
9 3

3 35123 3512
3 37293 3729`

+3 3+3 3

- =
+8 7+8 7
9 3-9 3

3 3

3 3

      15
6=  = 

5
2

gæ‰Á 1.7

 1. rçahd éilia¤ nj®ªbjL¤J vGJf :

(i) Ñœ¡f©l v©fëš KG fd v© vJ?

 (A)  125 (B)  36 (C)  75 (D)  100

(ii) Ñœ¡f©l v©fëš KG fd« m‰w v© vJ?

 (A)  1331 (B)  512 (C)  343 (D)  100

(iii) x‰iw Ïaš v©â‹ fd« MdJ

(A)  Ïu£il   (B)  x‰iw 

(C)  Ïu£il mšyJ x‰iw (D) gfh v©

(iv) 1000 v‹w KG fd v©â‹ fd _y¤Âš cŸs bkh¤j ó¢Áa§fë‹ 

v©â¡if

 (A)  1 (B)  2 (C)  3 (D)  4

(v) 50 v‹w v©â‹ fd¤Â‹ x‹wh« Ïy¡f¤Âš cŸs v©

 (A)  1 (B)  0 (C)  5 (D)  4

(vi) 100 v‹w v©â‹ fd¤Âš cŸs ó¢Áa§fë‹ v©â¡if

 (A)  1 (B)  2 (C)  4 (D)  6

(vii) 108 I vªj Á¿a v©zhš bgU¡f KG¡ fd« MF«?

 (A)  2 (B)  3 (C)  4 (D)  5
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bkŒ v©fë‹ bjhF¥ò

(viii) 88 v‹w v©iz vªj Á¿a v©zhš tF¤jhš m›bt© KG¡ 

fdkhF«

 (A)  11 (B)  5 (C)  7 (D)  9

(ix) xU fd rJu¤Â‹ fd msÎ 64 fd brÛ, våš  mj‹ g¡f msÎ

 (A) 4 brÛ (B) 8 brÛ (B) 8 brÛ brÛ (C) 16 brÛ (C) 16 brÛ brÛ (D) 6 brÛ (D) 6 brÛ brÛ

(x) Ñœ¡f©lt‰¿š vJ jtwhd T‰W?

(A)  x‰iw v©â‹ fdK« x‰iw v©nz

(B)  x® KG fd v© Ïu©L ó¢Áa§fis¡ bfh©L ÏU¡fhJ.

(C)  xU Ïy¡f v©â‹ fdkhdJ x® Ïy¡f v©zhf ÏU¡fyh«.

(D)  8I x‹wh« Ïy¡f¤Âš bfh©l KG fd v© »ilahJ.

 2. Ñœ¡f©lt‰¿š KG fd v©fŸ vJ?

(i)  400 (ii)  216 (iii)  729 (iv)  250
 (v)  1000 (vi)  900

 3. Ñœ¡f©lt‰¿š vJ KGfd v©fŸ mšy?

 (i)  128 (ii)  100 (iii)  64 (iv) 125
 (v)  72 (vi) 625

 4. Ñœ¡f©l v©fis vªj Á¿a v©zhš tF¡f mit KGfd v©fŸ 

MF« vd fh©f.

 (i)  81 (ii) 128 (iii)  135 (iv)  192
 (v)  704 (vi) 625

 5. Ñœ¡f©l v©fis vªj v©zhš bgU¡f mit KGfd v©fŸ MF« 

vd fh©f.

 (i)  243 (ii)  256 (iii)  72 (iv)  675      (v)  100 
 6. Ñœ¡f©l v©fë‹ fd _y¤ij gfhfhuâ Kiwæš fh©f:

 (i)  729 (ii)  343 (iii)  512 (iv) 0.064
 (v)  0.216 (vi) 5 64

23  (vii) – 1.331 (viii) – 27000

 7. xU fd rJu¤Â‹ fd msÎ 19.683 fd br.Û våš fd rJu¤Â‹ g¡f 

msÎfis¡ fh©f.

1.8 v©fë‹ njhuha kÂ¥ò 

 eh« m‹whl thœé‰F njhuhakhd kÂ¥òfŸ 

mšyJ njhuhakhd msÎfŸ njit¥gL»‹wd.

bgŠrä‹ ` 59,896 ¡F ko¡ fâå  (Laptop) 
th§F»wh®. mij k‰wt®fS¡F¢ brhšy K‰gL« 

nghJ ̀ 60,000 ¡F th§»æU¥gjhf¢ brhš»wh®.  ÏJ 

xU  njhuhakhd kÂ¥ghF«. Ï«kÂ¥ò Mæu§fëš 

k£Lnk brhšy¥g£oU¡»wJ. 
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trª¤ xU nrho fhyâfis ` 599.95¡F 

th§F»wh®. vëÂš brhštj‰fhf njhuhakhf 

Ï«kÂ¥ig ` 600 v‹»wh®.

xU gl¤Â‹ msÎfŸ 35.23 br.Û ÚsK« 25.91 br.Û 

mfyK« MF«. Ïij¤ rçgh®¡f rhjhuz msÎnfhyhš 

ms¡f K‰gLnthnkahdhš e«khš äf¤ Jšèakhf 

ms¡f KoahJ. Vbdåš rhjhuz msÎnfhèš xU 

br‹o Û£lçš 10 ÃçÎfŸ k£Lnk F¿¡f¥g£LŸsd.

Ïijél¢ Á¿a msÎfŸ F¿¡f¥gléšiy. Ï›thwhd rka§fëš 

m¥gl¤Â‹ Ús msÎfis rç gh®¡f, g¤Âš x‹¿‰F¤ ÂU¤jkhf 35.2 brÛ 

v‹nwh, KG¡fS¡F¤ ÂU¤jkhf 35 brÛ v‹nwh vL¤J¡ bfhŸsyh«.

nk‰f©l Nœãiyfëš eh« ekJ trÂ¡fhf njhuhakhd kÂ¥òfis 

vL¤ÂU¡»‹nwh«. Ï›thwhf bfhL¡f¥g£l v©fë‹ äf mU»YŸs 

kÂ¥òfis¡ fU¤Âš bfhŸtij  “v©fë‹  KGjh¡fš'' v‹»nwh«. Mfnt 

ek¡F¤ njitahd v©â¡ifÍila Ïy¡f§fS¡F¤ ÂU¤j¥g£L vGj¥gL« 

njhuha kÂ¥ò “Ïy¡f§fis KGjh¡fš''  vd¥gL»wJ.

Áy neu§fëš njhuha kÂ¥òfis k£Lnk ftd¤Âš bfhŸs KoÍ«. 

Vbdåš

 (m) X® Cç‹ k¡fŸ bjhifia¥ g‰¿¢ brhšy nt©L« våš mij  (m) X® Cç‹ k¡fŸ bjhifia¥ g‰¿¢ brhšy nt©L« våš mij  (

njhuhakhf 30 Ïy£r« mšyJ 25 Ïy£r« v‹W jh‹ F¿¥ÃL»nwh«.

(M) ÏU efu§fS¡F Ïilnaahd bjhiyit¡ TW«nghJ, 350 ».Û v‹W 

v©fis KGjh¡»¡ TW»nwhnka‹¿ 352.15 »Û vd TWtÂšiy.

v©fis KGjh¡F« nghJ Ã‹tU« éÂfis eh« Ã‹g‰W»nwh«.

(i) ÂU¤j¥gl nt©oa Ïl¤Â‹ mL¤j Ïy¡f« 5 I él Fiwthf 

ÏU¥Ã‹ mªj Ïl¤ÂYŸs Ïy¡f« tiu m¥gona vGJf.

 (ii) ÂU¤j¥gl nt©oa Ïl¤Â‹ mL¤j Ïy¡f« 5 mšyJ 5I él 

mÂfkhf ÏU¥Ã‹ ÂU¤j¥gl nt©oa Ïl¤ÂYŸs Ïy¡f¤Jl‹ 1I 

T£o éil vGJf.

njhuha¤Âid¡ F¿¡F« F¿pL -  MF«.

A4 jhŸ x‹¿id vL¤J¡ bfhŸ. mj‹ Ús«, mfy« fh©f. 

Ïij br.Û. msÎfëš v¥go njhuhakhf vGJthŒ

ÑnH cŸs Áy cjhuz§fis¡ bfh©L v©fë‹ njhuha 

kÂ¥ig¡ fhQ« Kiwia m¿nth«.  521 v‹w v©iz¡ fUJf.
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g¤jh« Ïl¤Â‰F¤ ÂU¤jkhf njhuha kÂ¥Ãlš.

vL¤J¡fh£L 1.44 

521 v‹w v©iz vL¤J¡ bfh©L, mij 10M« Ïl¤Â‰F¤ ÂU¤jkhf 

njhuha kÂ¥ÃLf.

Ô®Î  521 MdJ 520 k‰W« 530 ¡F« Ïilna cŸsJ.

Mdhš 530I él 520¡F äf mU»š cŸsjhš v© nfh£oid gh®¡F« 

nghJ 521 Ï‹ njhuha kÂ¥ò 520 MF«.

üwh« Ïl¤Â‰F¤ ÂU¤jkhf njhuha kÂ¥Ãlš

521 v‹w v© 500¡F« 600 ¡F« Ïilna mikªJŸsJ.

521 MdJ 600 I él 500 ¡F mU»š cŸsJ. vdnt 521 ‹ üwh« Ïl¤Â‹  

njhuha kÂ¥ò 500 MF«.

k‰WbkhU cjhuz¤ij¥ gh®¥ngh«.

vL¤J¡fh£L 1.45 

625 v‹w v©iz 100 M« Ïl¤Â‰F¤ ÂU¤jkhf kÂ¥ÃLf.

Ô®Î  ÑnH cŸs v© nfh£il  vL¤J¡ bfhŸnth«.

Ï§F 625 MdJ 624 mšyJ 626¡F mU»š cŸsJ vd Tw KoahJ. 

Vbdåš mJ ÏU v©fS¡F« rçahf eLéš mikªJŸsJ. Ï§F 625 MdJ 

626¡F  mU»š cŸsJ vd¡ TWtnj kughF«. vdnt 625 ‹ njhuha kÂ¥ò 626
vd vL¤J¡ bfhŸnth«. 

khwhf üwh« Ïl¤ÂU¤jkhf TW«nghJ 625 I njhuhakhf 600 vd 

Twyhnk mšyhkš 700 vd Tw ÏayhJ.
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47,618 v‹w v©iz¡ fUJf. 

(m) g¤jh«  Ïl¤ ÂU¤jkhf njhuha kÂ¥ò = 47,620
(M) üwh«  Ïl¤ ÂU¤jkhf njhuha kÂ¥ò = 47,600
(Ï) MæukhtJ Ïl¤ ÂU¤jkhf njhuha kÂ¥ò = 48,000
(<) g¤jhæukhtJ Ïl ÂU¤jkhf njhua kÂ¥ò = 50,000

jrk§fë‹ njhuha kÂ¥ÕL

vL¤J¡fh£L 1.46

36.729 v‹w jrk v©iz ÏU k‰W« xU jrk Ïl¤ ÂU¤jkhf vGJf.

Ô®Î  (m) Ïij ÏU jrk Ïl¤ ÂU¤jkhf 36.73 vd vGjyh«.

(Vbdåš, x‹wh« Ïl Ïy¡fkhd 9 > 5.  vdnt 2 cl‹ 1 I¡ T£o 3 vd 

kh‰¿ vGjyh«)

` 36.729 -  36.73 (ÏU jrk Ïl¤ ÂU¤jkhf)

(M) 36,729‹ Ïu©lh« jrk¤Âš cŸs 2 I vL¤J¡ bfhŸnth«. 2 MdJ 5 I 

él Fiwthdjhš, 7 I m¥gona é£L él nt©L«. 

`  36.729 b  36.7 (xU jrk Ïl¤ ÂU¤jkhf)

vL¤J¡fh£L 1.47

36.745 v‹w jrk v©iz ÏU k‰W« xU jrk Ïl¤ ÂU¤jkhf vGJf.

Ô®Î 

m) Ïij¤ njhuhakhf 36.75 vd ÏU jrk Ïl¤ ÂU¤jkhf vGjyh«. 

Vbdåš, filÁ Ïy¡f« 5 Mdjhš, Kªija Ïy¡fkhd 4 cl‹ 1 I¡ 

T£o 5 vd kh‰¿ vGjyh«.

M) Ïij¤ njhuhakhf 36.7 vd xU jrk Ïl¤ ÂU¤jkhf vGjyh«. 

Vbdåš Ïu©lh« Ïy¡f v© 4 MdJ 5 I él  Fiwthf ÏU¥gjhš

7 I m¥gona é£L él nt©L«.

`  36.745 -  36.7 (xU jrk Ïl¤ ÂU¤jkhf)

vL¤J¡fh£L 1.48

2.14829 v‹w jrk v©iz 1, 2, 3 k‰W« 4 jrk Ïl¤ ÂU¤jkhf vGJf.

Ô®Î 

(i) 1 jrk Ïl¤ ÂU¤jkhf 2.1

(ii) 2 jrk Ïl¤ ÂU¤jkhf 2.15

(iii) 3 jrk Ïl¤ ÂU¤jkhf 2.148

(iv) 4 jrk Ïl¤ ÂU¤jkhf 2.1483
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vL¤J¡fh£L 1.49

Ã‹tU« v©fis KG¡fS¡F¤ ÂU¤jkhf KGjh¡Ff.

(m) 288.29 (M) 3998.37 (Ï) 485.995 (<) 4999.96
Ô®Î

(m) 288.29 -  288  (M) 3998.37 -  3998
(nkny cŸs v©fëš g¤Âbyh‹¿‹ Ïl kÂ¥ÃYŸs v©fŸ 5I él¡ 

Fiwthdit. vdnt všyh KG¡fë‹ kÂ¥òfŸ m¥gona vGj¥g£LŸsd)

(Ï) 4856.795 -  4857     (<) 4999.96 -  5000

(Ï§F g¤Âbyh‹¿‹ Ïl kÂ¥ÃYŸs v©fŸ 5I él mÂfkhdit. vdnt 

KG¡fë‹ kÂ¥Ãš 1 mÂfç¡f¥g£LŸsJ)

gæ‰Á 1.8

 1. Ã‹tU« v©fis ÏU jrk Ïl¤Â‰F¤  ÂU¤jkhf vGJf :

  (i) 12.568   (ii) 25.416 »»  (iii) 39.927 Û39.927 Û39.927

  (iv) 56.596 Û  56.596 Û  56.596 (v) 41.056 Û  41.056 Û  41.056 (vi) 729.943 »Û

 2. Ã‹tU« v©fis _‹W jrk Ïl¤Â‰F¤ ÂU¤jkhf vGJf :

  (i) 0.0518 Û  (ii) 3.5327 »Û  (iii) 58.2936 è 

  (iv) 0.1327 » (v) 365.3006  (vi) 100.1234

 3. Ã‹tU« v©fis bfhL¡f¥g£l Ïy¡f§fS¡F¤  njhuhakh¡Ff :

  (i) 247 I g¤J Ïl¤ ÂU¤jkhf (ii) 152 I g¤J Ïl¤ ÂU¤jkhf

  (iii) 6848 üW Ïl¤ ÂU¤jkhf (iv) 14276 I g¤jhæu« Ïl¤ ÂU¤jkhf

  (v)  3576274 I Ïy£r« Ïl¤ ÂU¤jkhf

  (vi) 104, 3567809 I nfho Ïl¤ ÂU¤jkhf.

 4. Ñœ¡f©l v©fis KG¡FfS¡F¤ ÂU¤jkhf vGJf.

  (i) 22.266  (ii) 777.43  (iii) 402.06

  (iv) 305.85  (v) 299.77  (vi) 9999.9567

1.9 v©fSl‹ éisahLjš 

fâj« v‹gJ M¢rça« äFªj, k»œ¢Áô£L«, éndhjkhd ghl« MF«. 

Ï¥gFÂæš fâj¤Â‹ mÂrakhd, k»œ¢Áô£L« fz¡Ffis¡ f‰f cŸnsh«.
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(m) v©fë‹ bghJthd mik¥ò Kiw

42 v‹w v©iz vL¤J¡ bfhŸnth«, mij vGJ« nghJ

42 = 40 + 2

  = 10 × 4 + 2

mnj nghš, 27 v‹w v©iz vGJ« nghJ

 27 = 20 + 7

  = 10 × 2 + 7

bghJthf, ‘a’ k‰W« ‘b’ v‹w ÏU Ïy¡f§fis¡ 

bfh©L vGj¥gL« ÏU Ïy¡f v© ab ia vGJ« nghJ

ab = 10 × a + b
  = 10 a + b

ba = 10 × b + a
  = 10 b + a
vd vGj¥gL»wJ.

eh« 351 v‹w v©iz¡ fUJnth«.

ÏJ 3 Ïy¡f§fŸ bfh©l xU v©zhF«. Ïij vGJ« nghJ

351 = 300 + 50 + 1

  = 100 × 3 + 10 × 5 + 1 × 1 vd vGjyh«.

bghJthf, abc M»a _‹W Ïy¡f§fis¡ bfh©L vGj¥gL« vªjbthU 

_‹¿y¡f v©izÍnk Kiwahf

100100 10 1abc a b c# #10# #10c a# #c a #b c#b cc a=c a + +b c+ +b c# #+ +# #10# #10+ +10# #10
        100 10 1a b c= + +a b+ +a b10a b10+ +10a b10  , vd vGjyh«.

Ïnj Kiwia¥ ga‹gL¤Â _‹¿y¡f v©fŸ cab  k‰W« bca  éid vGJ« 

nghJ

100 10cab c a bb c=b c + +10+ +10a b+ +a b
100 10bca b c aa b=a b + +10+ +10c a+ +c a  vdÎ« vGjyh«.

(M) v©fë‹ éisah£LfŸ

(i) Ïy¡f§fis kh‰¿ vGJjš - <çy¡f v© 

ntQ, kndhíl« VnjD« X® 2 Ïy¡f v©iz kdÂš ãid¤J¡ bfhŸs¢ 

brh‹dh®. Ã‹d® mt® v‹d brŒa¢ brhšè brhš»whnwh, mij m¥gona 

brŒÍ«go T¿dh®. m›éUtU¡F« Ïilna elªj ciuahlš Ñœf©l¡ 

totik¥Ãš bfhL¡f¥g£LŸsJ. mij¡ ftdkhf¥ go¡fÎ«.

Ï§F ab v‹gJ
btW« Ïy¡f§fŸ

k£Lnkbahêa
a b#a b#a b  MfhJ.
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ntQ  k‰W« kndh{ ÏUtç‹ ciuahlš:

Ï¥nghJ, eh« ntQé‹ rhk®¤Âa¤ij¥ g‰¿¤ bjçªJ bfhŸnth«. 

xUntis kndh{ nj®Î brŒj v© ab Mf ÏUªÂUªjhš, 10a b+a b+a b  v‹gJ X® 

ÏU Ïy¡f v©â‹ FW»a tot« MF«. mj‹ Ïy¡f§fis kh‰¿  vGj¡ 

»il¡F« v© 10ba b a= +b a+b a  MF«.  Ï›éU v©fisÍ« T£odhš kndhí‰F¡ 

»il¥gJ

a b11a b11a b= +a b+a b^ ^a b^ ^a b10^ ^10 + +^ ^+ +a b+ +a b^ ^a b+ +a bh hb ah hb a10h h10 +h h+b a+b ah hb a+b a^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +

       11= ^ ha b^ ha b+^ h+a b+a b^ ha b+a b
vdnt m¡T£L¤ bjhifahdJ v¥nghJnk 11 Ï‹ kl§fhf ÏU¡F«. 

mij¤jh‹ ntQ  T¿dh®.

m¡T£L¤ bjhifia 11 Mš tF¡f ek¡F¡ »il¥gJ (a + b(a + b( )a + b)a + b  . mjhtJ 

ÏU v©fë‹ T£l‰ gy‹.

(Ï) bfhL¡f¥g£l mik¥ò Kiwia¡ f©L mL¤j _‹W v©fis¡ fh©f :

ÑnH bfhL¡f¥g£l bjhlç‹ mik¥ò Kiwia¥ gh®¡fÎ«.

(i) , , , ,3 9, ,3 9, , 15 21, ,21, ,  .... (x›bthU cW¥ò« Kªija cW¥ig él 6 mÂfkhf 

bg‰WŸsJ)

 Ïnj mik¥ò bjhl®ªjhš mj‹ mL¤j _‹W cW¥òfŸ Kiwna .....,  

..... k‰W« ..... MF«.

(ii) , , , ,100 96, , ,96, , ,92, , ,92, , , 88  ....., ....., ..... . ( x›bthU cW¥ò« Kªija cW¥ig él 

4 Fiwthf cŸsJ )
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(iii) , , , ,7 1, ,7 1, ,4 2, ,4 2, , 1 2, ,1 2, ,8, ,8, ,  ....., ....., ..... . ( 7Ï‹ kl§F )

(iv) , , ,1000 500, ,500, , 250  ....., ....., ..... . ( x›bthU cW¥ò« mj‹ Kªija cW¥Ãš 

ghÂahF« )

(v) , , , ,1 4, ,1 4, , 9 1, ,9 1, ,6, ,6, ,  ....., ....., ..... . ( Ïaš v©fë‹ t®¡f§fŸ )

(<) gh°fš K¡nfhz¤Â‹ v© mik¥ò Kiw

ÑnH bfhL¡f¥g£l K¡nfhz toéš mikªJŸs Ï›bt©fë‹ 

totik¥ò gh°fš K¡nfhz« vd¥gL«.

gh°fš K¡nfhz¤Âš cŸs v© mik¥Ãid¡ f©LÃo¤J 

6MtJ tçiria¥ ó®¤Â brŒf.

3 × 3 kha¢ rJu«

mU»š cŸs v© m£ltizia¥ gh®¡f. ÏJ X® 3 3#3 3#3 3
kha¢ rJu« vd miH¡f¥gL»wJ. kha¢ rJu¤Âš cŸs 

x›bthU ãiu, ãuš, _iy é£l¤Âš cŸs v©fë‹ TLjš 

rkkhf ÏU¡F«. 

Ïªj kha¢ rJu¤Â‹ TLjš 27 MF«. ‘9’ v‹w 

v©zhdJ ika¡ f£l¤Âš  vGj¥g£L é£lhš, ÛjKŸs 8
f£l§fS« ãu¥g¥gl nt©L«. mit 9I él Fiwthd 4 v©fŸ k‰W« 9I él 

mÂfkhd 4 v©fS« MF«. mitahtd :

(m(m( ) , , ,5 6, ,5 6, , 7 8,7 8,  k‰W« , , ,10 11, , ,11, , ,12, , ,12, , , 13  MF«. Ï§F x›bthU v©Q¡F« cŸs 

ntWghL 1 MF«.

(M(M( )M)M , , ,1 3 5 7, ,1 3 5 7, , ,1 3 5 7,  k‰W« , , ,11 13, , ,13, , ,15, , ,15, , , 17  M»a v©fshdhš Ï›bt©fë‹ 

ntWghL ‘2’ Mf ÏU¡F«.

jéu ntW VjhtJ xnu v©iz é¤Âahrkhf¡ bfh©l v©fŸ mjhtJ 

, , ,11 6 1, , ,1 6 1, , , 4- -1- -11 6 1- -1 6 11 6 1-1 6 1  mšyJ , , ,14 19, ,19, , 24 29  vd ‘5’ é¤Âahr« cilajhfÎ« vGjyh«.
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Ït‰WŸ VjhtJ X® mik¥ò v©fis KoÎ brŒj Ã‹ò, cjhuzkhf 1, 3, 
5, 7 k‰W« 11, 13, 15, 17 vd vL¤J¡ bfh©lhš rJu¤Â‹ 4 g¡f§fëY« eh‹F 

ÅHšfis ÑnH fh£oÍŸsgo tiuªJ bfhŸs nt©L«. _iy é£l mik¥Ãš 

bfhL¡f¥g£LŸsgo x›bthU v©zhf eh« f£l¤Â‰FŸ ãu¥g nt©L«.

ÅHšfëš ãu¥g¥g£l v©fŸ vÂ® Kidæš cŸs bt‰¿lkhf cŸs 

f£l§fS¡F kh‰w¥gl nt©L«.

RH‰Á v©fŸ

1 4 2 8 5 7
Kjèš nk‰f©l Ïy¡f§fis t£lÂš mik¤J¡ bfhŸf.

3 1 2 9 5 7 6

5 9 1 7 8 2

4 7 2 6 3 5

9 7 2 4

2 8 1 9 3

3 9 8 2 5 7

4 5 6 3 1

1 7 3 5 8 9 4

8 3 4 2 7 5

bt›ntW fyçš cŸs rJu§fis 1 Kjš 9 tiu cŸs všyh 

Ïy¡f§fis¡ bfh©L« x›bthU ãiu, ãušfisÍ« ãu¥òf. v©fis 

ÂU«g¤ ÂU«g¥ ga‹gL¤j¡TlhJ.
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Ï¥bghGJ 142857 v‹w v©iz 1 Kjš 6 tiu cŸs všyh v©fshY« 

bgU¡f nt©L«.

    142857   142857   142857

         #  1        #  2        #  3

   142857  285714   428571

 142857   142857   142857

      #  4              #5            #  6

 571428   714285   857142

nk‰f©l bgU¡fš _y« eh« m¿ªjJ v‹dbtåš, t£l¤Âš 

bghU¤j¥g£l v©fŸ RH‰Á Kiwæš bt›ntW  mik¥Ãš t£l¤Âš VjhtJ 

xU òŸëæèUªJ Mu«Ã¤J bjhl®ªJ miktij¥ gh®¡f Ko»wJ.

gæ‰Á 1.9

 1. Ñœ¡f©l totik¥ig ó®¤Â brŒf

  (i) 40, 35, 30, ......... , ......... , ......... .

  (ii) 1, 2, 4, ......... , ......... , ......... .

  (iii) 84, 77, 70, ......... , ......... , ......... .

  (iv) 4.4, 5.5, 6.6, ......... , ......... , ......... .

  (v) 1, 3, 6, 10, ......... , ......... , ......... .

  (vi) 1, 1, 2, 3, 5, 8, 13, 21, ......... , ......... , ......... .

   (Ï¤bjhl®  mik¥ig “ÃnghdhÁ bjhl®” vd miH¡»nwh«)

(vii) 1, 8, 27, 64, ......... , ......... , ......... .

 2. xU Ú®¤bjh£oahdJ c£òw« go¡f£Lfis¡ 

bfh©oUªjJ. xU Fu§fhdJ go¡f£o‹ c¢Áæš 

mk®ªJŸsJ. (mjhtJ Kj‰ goæš ÏU¡»wJ) 

j©Ùç‹ k£lkhdJ x‹gjh« go¡f£oš cŸsJ.
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  (m) Fu§fhdJ 3 gofŸ ÑHhf FÂ¤J Ã‹ò 2 gofŸ nkš neh¡» FÂ¡»wJ. 

Ï›thW FÂ¤jhš j©Ùç‹ k£l¤ij mila v¤jid Kiw FÂ¡f 

nt©L«?

  (M) Fu§F j©Ù® Fo¤j Ã‹ò, Û©L« nkny tu nt©L«. Ïj‰fhf  4

gofŸ nkš neh¡» FÂ¤J Ã‹ò 2 gofŸ Ñœ neh¡» FÂ¡»wJ. Ï¥go 

ef®ªJ br‹W, j©Ù® bjh£oæ‹ nkš gFÂ¡F (Kj‰ go¡F) tu 

nt©Lkhdhš Fu§F v¤jid Kiw FÂ¡f nt©L«?

 3. xU gH éahghç M¥ÃŸ gH§fis Ñœ¡f©l  totik¥Ãš mL¡» 

it¤jh®.

  (m) Ï›totik¥Ãš 10 tçirfëš M¥ÃŸ mL¡» 

it¡f¥g£oUªjhš bkh¤j M¥ÃŸfë‹ 

v©â¡ifia v©zhkš f©LÃo.

  (M) mnj mik¥Ãš 20 tçirfëš M¥ÃŸfŸ mL¡» it¡f¥g£oUªjhš 

bkh¤j M¥ÃŸ gH§fë‹ v©â¡if v›tsÎ?

  bkh¤j M¥ÃŸfis¡ fz¡»L« totik¥ig c‹dhš bjçªJ bfhŸs 

Ko»wjh? Ñœ¡f©l m£ltizia ãu¥g Kašf.

tçir 1 2 3 4 5 6 7 8 9
M¥ÃŸfë‹ 

v©â¡if
1 3 6 10 15





2Ïa‰fâj«

2.1  m¿Kf«

Ïa‰fâj¤ij¡ F¿¡F« ‘Algebra’ v‹D« M§»y¢ brhš

‘al-jabr’v‹w mnuÃa¢ brhšèèUªJ bgw¥g£lJ.  ‘Al’ v‹whš “mªj’’
v‹W«, ‘jabr’ v‹whš “cilªj gFÂfë‹ x‹¿iz¥ò’’ v‹W« 

bghUŸgL«. mnuÃa¡ fâj nkijahd mš-¡thç°ä v‹gt® 

vGÂa ‘Kitab al-jabr  wa l-muqabala’ v‹w  ò¤jf¤  jiy¥ÃèUªJ 

Ï¢brhš cUth¡f¥g£LŸsJ. ‘rk‹ghLfS«  bjhF¥òfS«  g‰¿a 

ò¤jf«’ v‹gJ Ïj‹ bghUshF«. neuoahf bkhê bga®¤jhš 

‘Fiw¤jY« x¥ÃLjY«’ v‹w bghUis¤ jU»wJ.

gH§fhy ÏªÂahéš Ïa‰fâj« ‘Õ#-fâj«’ v‹wiH¡f¥ 

g£lJ. (‘Õ#’ v‹whš ‘Ãw’ mšyJ ‘k‰w’ v‹W« ‘fâj«’ v‹whš 

‘fz¡F’ v‹W« bghUŸgL«)

M®ag£l®, Ãu«kF¥j®, kAhÅu®, gh°fu®, $ju® ngh‹w 

ÏªÂa fâj nkijfŸ Ï¥ghl¥ Ãçit ts®¥gÂš bgU« 

g§fh‰¿ÍŸsd®.

mby¡[h©oçahéš thœªj »nu¡f¡ fâj nkijahd 

lnah~gh©l° v‹gt® Ï¥ghl¥ Ãçéš khbgU« ts®¢Áia 

cUth¡»ajhš  Ïtiu ‘Ïa‰ fâj¤Â‹ jªij’ v‹wiH¡»‹nwh«.

2.1 m¿Kf«2.1 m¿Kf«

2.2 Ïa‰fâj¡ nfhitfŸ-T£lY« fê¤jY«2.2 Ïa‰fâj¡ nfhitfŸ-T£lY« fê¤jY«

2.3 Ïa‰fâj¡ nfhitfë‹ bgU¡fš2.3 Ïa‰fâj¡ nfhitfë‹ bgU¡fš

2.4 K‰bwhUikfŸ2.4 K‰bwhUikfŸ

2.5  fhuâ¥gL¤jš2.5  fhuâ¥gL¤jš

2.6  Ïa‰fâj¡ nfhitfë‹ tF¤jš2.6  Ïa‰fâj¡ nfhitfë‹ tF¤jš

2.7 xUgo¢ rk‹ghLfis¤ Ô®¤jš2.7 xUgo¢ rk‹ghLfis¤ Ô®¤jš

mš-¡thç°ä

(».Ã. : 780-850)

‘Kitab al-jabr-
wa-l-muqubala’ 
v‹w ò¤jf¤ij 
vGÂa muò¡ 
fâj nkij.  ÏJ  
ÏªÂa     Ïa‰ 
fâj¤ijÍ« 
»nu¡f 
toéaiyÍ« 
Ïiz¤J 
cUth¡f¥g£lJ. 
ÏJ  fâj¤Â‹ 
ts®¢Áæš 
äf¥bgU« 
jh¡f¤ij 
V‰gL¤ÂaJ.

lnah~gh©l° 
(Vw¤jhH ».K. 3M« 

ü‰wh©L )

mby¡[h© 

oçahéš thœªj 

»nu¡f¡ fâj 

nkij. Ït® 

Ïa‰ fâj¤Â‹ 

jªij v‹W 

miH¡f¥gL»wh®.

xn + yn = zn

v‹D« rk‹ghL 

lnah~gh©il‹ 

rk‹ghL 

v‹wiH¡f¥ 

gL»wJ. ÏÂš       

n > 2 vD«bghGJ

x, y, z-fë‹ äif 

mL¡F kÂ¥òf£F 

Ô®ÎfŸ VJäšiy.
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2.2  Ïa‰fâj¡ nfhitfŸ - T£lY« fê¤jY« 

kh¿fŸ, kh¿èfŸ, cW¥òfë‹ bfG¡fŸ, nfhitfë‹ go ngh‹wt‰iw 

eh« VHh« tF¥Ãnyna f‰WŸnsh«. Ï¥bghGJ nfhitfS¡fhd Ñœ¡fhQ« 

cjhuz§fis¡ fUJnth«.

cjhuz«

(i) x 5+  (ii) y3 2y3 2y3 2-3 2  (iii) m5 2  (iv) xy2 1xy2 1xy 1+2 1+2 1

x 5+  v‹w nfhitahdJ kh¿ x-x-x IÍ« kh¿è 5-IÍ« bfh©L 

cUth¡f¥g£LŸsJ.

y3 2y3 2y3 2-3 2  v‹w nfhitahdJ kh¿ y-IÍ« kh¿èfŸ 3-IÍ« – 2-IÍ« bfh©L 

cUth¡f¥g£LŸsJ.

m5 2  v‹w nfhitahdJ kh¿  m - IÍ« kh¿è 5-IÍ« bfh©L cUth¡f¥ 

g£LŸsJ. xy2 1xy2 1xy 1+2 1+2 1  v‹w nfhitahdJ kh¿fŸ  x - IÍ« y - IÍ« k‰W« kh¿èfŸ 

2 - IÍ« 11-IÍ« bfh©L cUth¡f¥g£LŸsJ.

2.2.1 Ïa‰fâj¡ nfhitæ‹ kÂ¥òfŸ

xU nfhitæš cŸs kh¿fë‹ kÂ¥òfŸ khW«bghGJ nfhitæ‹ 

kÂ¥ò« khW« v‹gij eh« m¿nth«. cjhuzkhf x 5+  v‹w nfhitia vL¤J¡ 

bfhŸnth«. x - Ï‹ kÂ¥òfŸ khW«bghGJ v‹d ãfœ»wJ v‹gij¡ ÑnHÍŸs 

m£ltiz fh£L»wJ.

x-Ï‹ kÂ¥ò nfhit x + 5 Ï‹ kÂ¥ò

1 1 + 5 = 6

     2  2 + 5 = 7

3 3 + 5 = 8

4                       4 + 5 = 9

        – 1               – 1 + 5 =  4
        – 2               – 2 + 5 = 3
        – 3               – 3 + 5 = 2

2
1               5

2
1 + =5+ =5

2
11

 1. nk‰f©l cjhuz¤Âš cŸs Vida nfhitfëš cŸs 

kh¿fS¡F bt›ntW kÂ¥òfis më¤J mt‰¿‹ kÂ¥òfis¡ 

fh©f.

 2. kh¿èfë‹ kÂ¥òfëš VnjD« kh‰w« cd¡F¤ bjç»‹wjh?

m£ltizæš,  x-Ï‹ 

bt›ntW kÂ¥òfS¡nf‰g 

nfhitæ‹ kÂ¥ò 

khWtijÍ« kh¿è 5-Ï‹ 

kÂ¥Ãš kh‰w« Ïšiy 

v‹gijÍ« ftå¡f.

 2. kh¿èfë‹ kÂ¥òfëš VnjD« kh‰w« cd¡F¤ bjç»‹wjh?
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Ïa‰fâj«

2.2.2  cW¥òfŸ, fhuâfŸ k‰W« bfG¡fŸ.

2x + 3 v‹w nfhitia vL¤J¡ bfhŸnth«. ÏJ 2x,   3 M»a ÏU cW¥òfshš 

MdJ. cW¥òfŸ nr®ªJ nfhitfsh»‹wd. cW¥òfŸ fhuâfë‹ bgU¡fyhš 

cUth»‹wd. 2x  v‹w cW¥ò 2, x M»a fhuâfë‹ bgU¡fyhš cUth¡f¥ 

g£LŸsJ.  3 v‹w cW¥ò xnu xU fhuâahš k£L« cUth¡f¥g£LŸsJ.

3ab – 5a v‹w nfhitia vL¤J¡ bfhŸnth«. ÏÂš ab3  , a5-  v‹w ÏU 

cW¥òfŸ cŸsd. ab3  v‹w cW¥ò fhuâfŸ 3, a, b M»at‰¿‹ bgU¡fšgydhš 

MdJ.  a5-  v‹w cW¥ò 5-  , a M»at‰¿‹ bgU¡fš gydhF«. X® cW¥Ã‹ 

v©rh® fhuâna mj‹ bfG vd¥gL«. Mfnt, nkny cŸs nfhitæš ab-Ï‹ 

bfG 3 MF«. a-Ï‹ bfG 5-  MF«.

 (m) xU nfhitæš cŸs cW¥òfë‹ v©â¡ifia m¿a 

mÂš cŸs + (T£lš) mšyJ + (T£lš) mšyJ + – (fê¤jš) F¿fis¡ – (fê¤jš) F¿fis¡ –
f©l¿ªJ vëÂš fz¡»lyh«.

 (M) kh¿è cW¥ò v‹gJ vªj kh¿ÍlD« nruhj jå¤j 

cW¥ghF«.



5x y x y xy
5
3 112 2x y2 2x y 2 2xy2 2xy32 23- +5- +5x y- +x y2 2

- +
2 2x y2 2x y- +x y2 2x y -  v‹w nfhitæš cŸs cW¥òfë‹ 

v©â¡ifÍ« cW¥òfë‹ bfG¡fisÍ« f©l¿ªJ ÑnHÍŸs 

m£ltizia ãu¥òf.

tçir

v©
cW¥ò cW¥Ã‹ bfG

1 x2 y2 1

2

3
4

2.2.3  gšYW¥ò¡ nfhitæ‹ mo¥gil¡ fU¤J¡fŸ :

         XUW¥ò¡ nfhit, <UW¥ò¡ nfhit, _ÎW¥ò¡ nfhit, gšYW¥ò¡ nfhit

XUW¥ò¡ nfhit : xnu xU cW¥ig k£L« bfh©l X® Ïa‰fâj¡ nfhit 

XUW¥ò¡ nfhit vd¥gL«.

cjhuz« : 2 , 3 , 7 , , 8, 81x a2 ,x a2 , 3 ,x a3 ,b p3 ,b p3 , 7 ,b p7 , a b xyz
11
52 2a b2 2a b2 22 ,2 22 , 3 ,2 23 , 7 ,2 27 ,x a2 2x a2 ,x a2 ,2 22 ,x a2 , 3 ,x a3 ,2 23 ,x a3 ,b p2 2b p3 ,b p3 ,2 23 ,b p3 , 7 ,b p7 ,2 27 ,b p7 , 52 25- -, 8- -, 8- -7 ,- -7 ,b p- -b p7 ,b p7 ,- -7 ,b p7 , a b- -a b- - , ....

<UW¥ò¡ nfhit : Ïu©L cW¥òfis k£L« bfh©l X® Ïa‰fâj¡ 

nfhit <UW¥ò¡ nfhit vd¥gL«.

cjhuz« : , 4 3 , 2 3 , 7x y a b3 ,a b3 , x y l m, 7l m, 72 2, 72 2, 7x y2 2x y l m2 2l m, 7l m, 72 2, 7l m, 7+ -, 4+ -, 4x y+ -x y a b+ -a b - -2 3- -2 3 , 7- -, 7x y- -x y, 7l m, 7- -, 7l m, 7 , ...

_ÎW¥ò¡ nfhit : _‹W cW¥òfis k£L« bfh©l X® Ïa‰fâj¡ 

nfhit _ÎW¥ò¡ nfhit vd¥gL«.

cjhuz« : , 2 3 4, ,x y z a, 2z a, 2 b x3 4b x3 4, ,b x, ,y y, ,y y, ,z z, ,z z, ,2 2y y2 2y y+ +x y+ +x y - +3 4- +3 4b x- +b x3 4b x3 4- +3 4b x3 4 + -, ,+ -, ,y y+ -y y, ,y y, ,+ -, ,y y, ,z z+ -z z, ,z z, ,+ -, ,z z, ,2 2
+ -

2 2y y2 2y y+ -y y2 2y y  ....

gšYW¥ò¡nfhit : KoÎW v©â¡ifæš mikªj ó¢Áak‰w 

bfGitÍila gy cW¥òfis¡ bfh©l nfhitia gšYWU¥ò¡ 

nfhit v‹»nwh«. Ïijna, kh¿fŸ, bfG¡fŸ, KG v© mL¡Ffë‹ 

nr®¡ifahš cUthd KoÎW v©â¡if¡ bfh©l cW¥òfshš Md 

nfhit v‹W« Twyh«.

cjhuz« :

, 7 , 3 10, 2 3 5 , 3 4 3 72 5a b c d x, 7d x, 7 y abc x y z x, 3z x, 3 x x4 3x x4 35 44 35 44 3 3
+ +a b c+ +a b c+ -, 7+ -, 7 , 3+ -, 3d x+ -d x, 7d x, 7+ -, 7d x, 7 y+ -yd xyd x+ -d xyd x abc+ -abc + -3 5+ -3 5x y+ -x y3 5x y3 5+ -3 5x y3 5 4 3+ -4 3+ -4 3+ -4 3x x+ -x x4 3x x4 3+ -4 3x x4 35 4

+ -
5 44 35 44 3+ -4 35 44 34 3x x4 35 44 3x x4 3+ -4 3x x4 35 44 3x x4 3 + +72+ +72x+ +x  ....

XUU¥ò¡nfhit, <UU¥ò¡nfhit, _ÎU¥ò¡nfhit, ...

M»aitfS« gšYW¥ò¡nfhitfns.

gšYW¥ò¡ nfhitæ‹ go : gšYW¥ò¡ nfhitæš cŸs XUW¥ò¡ nfhitfŸ 

mj‹ cW¥òfŸ vd¥gL»‹wd.  cW¥òfë‹ äf ca®ªj mL¡F mšyJ 

go mªj gšYW¥ò¡ nfhitæ‹ go vd¥gL«. äf ca®ªj mL¡if¥ 

bg‰w cW¥Ã‹ bfGit gšYW¥ò¡ nfhitæ‹ ‘jiyaha bfG’ mšyJ 

‘tê el¤Â¢ bršY« bfG’ v‹»nwh«.
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Ïa‰fâj«

cjhuz« :

2 7x x2 7x x2 7x x x12 45 42 75 42 72 7x x2 75 42 7x x2 7 3 263 26x x3 2x x- +2 7- +2 7x x- +x x2 7x x2 7- +2 7x x2 72 75 42 7- +2 75 42 72 7x x2 75 42 7x x2 7- +2 7x x2 75 42 7x x2 7 - +x x- +x x6x x6- +6x x63 2
- +

3 263 26- +63 26x x3 2x x- +x x3 2x x6x x63 26x x6- +6x x63 26x x6 -  v‹gJ x Ïš mikªj xU gšYW¥ò¡ nfhit. 

Ï§F 2 , , 7 , 6 ,x x2 ,x x2 , x x, 6x x, 6 x125 42 ,5 42 ,x x5 4x x2 ,x x2 ,5 42 ,x x2 , 3 2, 63 2, 6x x3 2x x, 6x x, 63 2, 6x x, 6- -, 7- -, 7x x- -x x x x- -x x, 6x x, 6- -, 6x x, 6 , 4-  M»a MW XUW¥ò¡ nfhitfŸ cŸsd. Ïit 

Ï¥gšYW¥ò¡ nfhitæ‹ cW¥òfŸ vd¥gL»‹wd.

Ï¥gšYW¥ò¡ nfhitæ‹ go 5. jiyaha bfG 2 MF«.

13x x2x x2 y 44 224 22x x4 2x x2x x24 22x x2 3
- -x x- -x x2x x2- -2x x2 y- -y  v‹w gšYW¥ò¡ nfhitæ‹ goia¡ fhQkhW X® MÁça® 

T¿anghJ ÏU khzt®fŸ Ñœ¡f©LŸsthW éilaë¤jh®fŸ.

ah® rçahf brŒjh® vd c‹dhš f©l¿a ÏaYkh?

c§fŸ éil Mæõh våš rç.

cdJ éil bfsj« våš, jtW v§nf cŸsJ?

Ï¥bghGJ, x x y13 2 4x x2 4x x y2 4y4 2x x4 2x x2 44 22 4x x2 4x x4 2x x2 4x x 32 432 4x x- -x x2 4- -2 4x x2 4x x- -x x2 4x x y2 4y- -y2 4y  v‹w bfhL¡f¥g£l gšYW¥ò¡ nfhitia 

MuhŒnth«. 

Kjš cW¥ò : 13x4
"  ÏÂš, x4 - Ï‹ bfG 13. kh¿ x, nkY« x -Ï‹ mL¡F 4. 

vdnt 13x4
"  Ï‹ go 4.

Ïu©lh« cW¥ò : 2x y2 3x y2 3x y "-  ÏÂš, x y2 3x y2 3x y - Ï‹ bfG 2- . kh¿fŸ x, y. x, y. x, y x-Ï‹ 

mL¡F 2, y-Ï‹ mL¡F 3. vdnt x y2 3x y2 3x y - Ï‹ go 2 + 3 = 5 ( x, y M»a kh¿fë‹ 

mL¡Ffë‹ TLjš).

_‹wh« cW¥ò :  4"-  ÏJ xU kh¿è cW¥ò. Ïij x y4 0 0x y0 0x y-  vdÎ« vGjyh«. 

kh¿fŸ x y0 0x y0 0x y - Ï‹ mL¡F ó¢Áa«. vdnt  – 4 Ï‹ go ó¢Áa«.

bfsj« brŒj jtW v‹d?

Ïu©lh« cW¥ghd x y2 2 3x y2 3x y-  Ï‹ go Ïu©lhfnth mšyJ _‹whfnth 

ÏU¡F« vd bfsj« ãid¤jh‹. Ï¡FH¥gnk mtid¤ jtwhd KoÎ¡F 

ÏG¤J¢ br‹wJ. Mdhš rçahd tê nkny és¡f¥g£LŸsJ.

gšYW¥ò¡ nfhitæ‹ Â£l tot«

x-Ïš mikªj xU gšYW¥ò¡ nfhitia mj‹ cW¥òfë‹ mL¡FfŸ 

Ïw§F tçiræš ÏU¡FkhW kh‰¿aik¤jhš, mJ Â£l toéš ÏU¥gjhf¢ 

brhšnth«.

bfsj«



cjhuz« :

x x x x2 9 9 2x x9 2x x 6x x6x x2 49 22 49 2 3
+ -x x+ -x x2 9+ -2 9 + -x x+ -x x9 2+ -9 22 4

+ -
2 4x x2 4x x+ -x x2 4x x9 22 49 2+ -9 22 49 2  v‹w gšYW¥ò¡ nfhitia¤ Â£l toéš vGJf.

x x x x2 6x x2 6x x 9 9x x9 9x x 24 3x x4 3x x2 64 32 6x x2 6x x4 3x x2 6x x 29 929 9x x9 9x x2x x9 9x x- -x x- -x xx x2 6x x- -x x2 6x x + +x x+ +x x9 9+ +9 9x x9 9x x+ +x x9 9x x  vd eh« Ï¥gšYW¥ò¡ nfhitia¤ Â£l toéš 

vGJ»nwh«.

ãidéš bfhŸf:  mL¡FfŸ VJ« fh©Ã¡f¥gléšiy våš mij ‘1’ 

v‹nw òçªJbfhŸs nt©L«. 

cjhuz« : 9 9x x9 9x x9 9 19 9x x9 9=9 9x x9 9

x¤j cW¥òfŸ, khWg£l cW¥òfŸ

x¤j kh¿fisÍ« x¤j mL¡FfisÍ« bfh©l cW¥òfŸ x¤j mšyJ 

Xçd cW¥òfŸ vd¥gL»‹wd. Ñœ¡f©l nfhitfis¡ fUJf.

ÑnHÍŸs nfhitfis¡ fh©f :

3 , 5 , 2 , 70 , 3 , 20 , 20, 4 ,x x3 ,x x3 , 5 ,x x5 , xy2 ,xy2 , x y, 7x y, 7, 3x y, 3 x y, 2x y, 20 ,x y0 ,x x0 ,x x0 , 20x x20, 4x x, 4x x0 ,x x0 , 20x x20, 4x x, 40 ,x y0 ,x x0 ,x y0 ,
7
22 25 ,2 25 , 2 ,2 22 , 702 270 , 72 2, 7, 32 2, 32 ,xy2 ,2 22 ,xy2 , x y2 2x y, 7x y, 72 2, 7x y, 7, 3x y, 32 2, 3x y, 3 2x y2x y- -70- -70x y- -x y, 7x y, 7- -, 7x y, 7 - -, 3- -, 3x y- -x y, 3x y, 3- -, 3x y, 3 - -x y- -x y, 2x y, 2- -, 2x y, 20 ,x y0 ,- -0 ,x y0 ,x x- -x x0 ,x x0 ,- -0 ,x x0 , 20x x20- -20x x20, 4x x, 4- -, 4x x, 40 ,x y0 ,x x0 ,x y0 ,- -0 ,x y0 ,x x0 ,x y0 , , 3y3y3 .y.y

x¤j mšyJ Xçd cW¥òfis eh« ÑnHÍŸsthW g£oaèlyh« :

(i) 3 , 70 , 4x x3 ,x x3 , 70x x70 xx x-x x

(ii) 5 ,x x5 ,x x5 , 3x x32 25 ,2 25 , 32 23x x2 2x x5 ,x x5 ,2 25 ,x x5 , 3x x32 23x x3x x-x x

(iii) 2 , 20xy2 ,xy2 , yx-

(iv) 7, 20 ,
7
2- -7,- -7, 20- -20

2.2.4   Ïa‰fâj¡ nfhitfë‹ T£lY« fê¤jY« - ÛŸ gh®it

VHh« tF¥Ãš eh« Ïa‰fâj¡ nfhitfë‹ T£liyÍ« fê¤jiyÍ« 

f‰WŸnsh«. x¤j mšyJ Xçd cW¥òfis k£Lnk T£lnth mšyJ fê¡fnth 

KoÍ«. Ït‰iw j‰bghGJ eh« Û©L« gh®¥ngh«.

1. 3 , 3x y3 ,x y3 , 3x y3  M»ait V‹ Xçd   

cW¥òfŸ mšy?

2. 5x2 , 3y2
-  M»ait V‹ Xçd 

 cW¥òfŸ mšy?
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vL¤J¡fh£L 2.1

3 2 , 2 5 5x x3 2x x3 2 x x3 23 23 23 23 2x x3 23 23 2x x3 2 2x x2x x+ -3 2+ -3 2x x+ -x x3 2x x3 2+ -3 2x x3 23 23 23 2+ -3 23 23 23 2x x3 23 23 2x x3 2+ -3 2x x3 23 23 2x x3 2 + +5 5+ +5 5x x+ +x x5 5x x5 5+ +5 5x x5 5  M»at‰iw¡ T£Lf.

Ô®Î

Kjèš Ït‰iw ÑnHÍŸsthW kh‰¿aik¤J¥ ÃwF¡ T£Lnth«.

x x3 3 2x x3 2x x+x x+x x3 2
+

3 2x x3 2x x+x x3 2x x          2-

(+)        x x2 5x x2 5x x 522 522 5x x2 5x x2x x2 5x x+ +x x+ +x x2 5+ +2 5x x2 5x x+ +x x2 5x x

3 3 5 3x x3 3x x3 3 x5 3x5 33 23 33 23 33 3x x3 33 23 3x x3 3+ +x x+ +x x3 3x x3 3+ +3 3x x3 33 2
+ +

3 23 33 23 3+ +3 33 23 3x x3 2x x+ +x x3 2x x3 3x x3 33 23 3x x3 3+ +3 3x x3 33 23 3x x3 3 +5 3+5 3

eh« x2 2  v‹w Ïu©lhtJ gšYW¥ò¡ nfhitæ‹ cW¥ig mj‹ x¤j 

cW¥ghd x2  v‹w Kjš gšYW¥ò¡ nfhitæ‹ cW¥Ã‹ ÑnH vGÂÍŸsij 

c‰W neh¡» m¿f. mnjnghš kh¿è cW¥ghd + 5 MdJ kh¿è cW¥ghd

– 2 Ï‹ ÑnH vGj¥g£LŸsJ. Kjš gšYW¥ò¡ nfhitæš x cW¥ò« Ïu©lh« 

gšYW¥ò¡ nfhitæš x3   cW¥ò«  Ïšyhjjhš T£liy vëik¥gL¤Jtj‰fhf 

mt‰W¡Fça Ïl§fŸ fhèahf él¥g£LŸsd. kh‰whf Ïšyhj cW¥òfS¡F¥ 

gÂyhf ó¢Áa¡ bfG¡fis Ïiz¤J« eh« T£lš fz¡Ffis¢ brŒayh«.

vL¤J¡fh£L 2.2

3 , 2 2 ,x y3 ,x y3 , y x2 2y x2 2 x y- -3 ,- -3 , 2 2- -2 23 ,x y3 ,- -3 ,x y3 , 2 2y x2 2- -2 2y x2 2 +x y+x y  M»a gšYW¥ò¡ nfhitfë‹ TLjiy¡ fh©f.

Ô®Î

ãuš Kiw¡ T£lš

 3x – 2y2y2

 – 2x + 2y + 2y + 2
x + 2y 2y 2

(+)
  2x + 2y + 2y + 2

vL¤J¡fh£L 2.3 

(i)  xy8  ÏèUªJ xy5 I¡ fê¡f.       (ii) 5c d2c d-c d  ÏèUªJ 3 7c d3 7c d3 7 2
+c d+c d3 7c d3 7+3 7c d3 7  I¡ fê¡f.

(iii) 3 7 9x y3 7x y3 72 23 72 23 73 7x y3 72 23 7x y3 7- +x y- +x y3 7x y3 7- +3 7x y3 72 2
- +

2 23 72 23 7- +3 72 23 7x y2 2x y- +x y2 2x y3 7x y3 72 23 7x y3 7- +3 7x y3 72 23 7x y3 7  ÏèUªJ 2 2 6x y2 2x y2 22 22 22 22 22 2x y2 22 22 2x y2 2+ -x y+ -x y2 2x y2 2+ -2 2x y2 22 2
+ -

2 22 22 22 2+ -2 22 22 2x y2 2x y+ -x y2 2x y2 2x y2 22 22 2x y2 2+ -2 2x y2 22 22 2x y2 2  I¡ fê¡f.

Ô®Î

(i) xy8  ÏUªJ xy5  I¡ fê¡f

Kjèš ÑnHÍŸsthW mik¥ngh« ; ÃwF fê¥ngh«.

xy

xy

xy

8

5

3

-

xy xy xy8 5xy8 5xy 3` - =xy- =xy8 5- =8 5

(mšyJ)

Ïijna Ï›thW« vGjyh«

x x x

x x x

x x x

3 0x x3 0x x 2

0 2x x0 2x x 5 5x5 5x

3 3x x3 3x x 5 3x5 3x

3 23 03 23 0x x3 0x x3 2x x3 0x x
3 20 23 20 2x x0 2x x3 2x x0 2x x
3 23 33 23 3x x3 3x x3 2x x3 3x x

+ +x x+ +x x3 0+ +3 0x x3 0x x+ +x x3 0x x3 03 23 0+ +3 03 23 0x x3 0x x3 2x x3 0x x+ +x x3 0x x3 2x x3 0x x -

+ +x x+ +x xx x0 2x x+ +x x0 2x x3 2
+ +

3 2x x3 2x x+ +x x3 2x x0 23 20 2+ +0 23 20 2x x0 2x x3 2x x0 2x x+ +x x0 2x x3 2x x0 2x x +5 5+5 5

+ +x x+ +x xx x3 3x x+ +x x3 3x x3 2
+ +

3 2x x3 2x x+ +x x3 2x x3 33 23 3+ +3 33 23 3x x3 3x x3 2x x3 3x x+ +x x3 3x x3 2x x3 3x x +5 3+5 3

(+)

ãiuKiw¡ T£lš

(3 ) (2 2 ) ( )x y y x2 2y x2 2 x y- +) (- +) (x y- +x y - +2 2- +2 2 ) (- +) (y x- +y x2 2y x2 2- +2 2y x2 2 +x y+x y

 = (3 2 ) ( 2 )x x x y2 )x y2 ) ( 2x y( 2y y- +2 )- +2 )x x- +x x2 )x x2 )- +2 )x x2 ) + -( 2+ -( 2x y+ -x y( 2x y( 2+ -( 2x y( 2+ +( 2+ +( 2y y+ +y y

 = ( ) ( )( )x x( ) y y( )y y( )( )4 2( )( )x x( )4 2( )x x( ) ( )3( )- +( )- +( )( )x x( )- +( )x x( )( )4 2( )- +( )4 2( )( )x x( )4 2( )x x( )- +( )x x( )4 2( )x x( ) ( )y y( )-( )y y( )

 = 2 2x y2 2x y2 22 2+2 2x y+x y2 2x y2 2+2 2x y2 2 .

Xçd cW¥òfis x‹whf¢ nr®¤jš _y« 

gšYW¥ò¡ nfhitæ‹ T£lš ãiwKiwæš 

brŒa¥gL»wJ

( y x2 2y x2 2y xy x2 2y x-y x2 2y x v‹gij

x y2 2x y2 2x y-2 2+2 2x y2 2x y+x y2 2x y

vd kh‰¿aik¤jš)

(8 , 5xy xy-  M»a Ïu©L« Xçd cW¥òfŸ)



(ii) 5c d2c d-c d  ÏèUªJ 3 7c d3 7c d3 7 2
+c d+c d3 7c d3 7+3 7c d3 7  I¡ fê¡f.

( )

c d

( )c d( )

5

( )3 7( )( )c d( )3 7( )c d( )

2

2( )2( )

c d-c d

- +( )- +( )( )c d( )- +( )c d( )( )3 7( )- +( )3 7( )( )c d( )3 7( )c d( )- +( )c d( )3 7( )c d( )
(mšyJ)

c d

c d

5

3 7c d3 7c d

2

2

c d-c d

- -3 7- -3 7c d3 7c d- -c d3 7c d
                                       

c d

c d

5

3 7c d3 7c d

2

2

c d-c d

+c d+c dc d3 7c d+c d3 7c d

- - __________              ________                                      _______  

          __________              ________                                       _______

kh‰whf, Ïij Ï›thW« brŒayh« :

(5 )c d2 2)2 2)- -)- -)c d- -c d ^ hc d^ hc d3 7^ h3 7c d3 7c d^ hc d3 7c d2 2^ h2 2c d2 2c d^ hc d2 2c d3 72 23 7^ h3 72 23 7c d3 7c d2 2c d3 7c d^ hc d3 7c d2 2c d3 7c d+^ h+c d+c d^ hc d+c dc d3 7c d+c d3 7c d^ hc d3 7c d+c d3 7c dc d3 7c d2 2c d3 7c d+c d3 7c d2 2c d3 7c d^ hc d3 7c d2 2c d3 7c d+c d3 7c d2 2c d3 7c d  = 5 3c d5 3c d5 3c d7c d72 25 32 25 3c d2 2c d7c d72 27c d75 3- -5 35 3c d5 3- -5 3c d5 3c d-c d

  = (5 )c c3 7)3 7)- +)- +)c c- +c c3 7- +3 7)3 7)- +)3 7)c c3 7c c- +c c3 7c c ^ hd d^ hd d3 7^ h3 7d d3 7d d^ hd d3 7d d2 2^ h2 2d d2 2d d^ hd d2 2d dd d3 7d d2 2d d3 7d d^ hd d3 7d d2 2d d3 7d d3 7- -3 7^ h3 7- -3 7d d3 7d d- -d d3 7d d^ hd d3 7d d- -d d3 7d d

  = ( )c d( )c d( )2 8c d2 8c d( )c d( )2 8( )c d( )2( )2( )+ -( )+ -( )c d+ -c d( )c d( )+ -( )c d( )c d2 8c d+ -c d2 8c d( )c d( )2 8( )c d( )+ -( )c d( )2 8( )c d( )

  = c d2 8c d2 8c d2c d2 8c d-c d2 8c d

(iii) 3 7 9x y3 7x y3 72 23 72 23 73 7x y3 72 23 7x y3 7- +x y- +x y3 7x y3 7- +3 7x y3 72 2
- +

2 23 72 23 7- +3 72 23 7x y2 2x y- +x y2 2x y3 7x y3 72 23 7x y3 7- +3 7x y3 72 23 7x y3 7  ÏèUªJ 2 2 6x y2 2x y2 22 22 22 22 22 2x y2 22 22 2x y2 2+ -x y+ -x y2 2x y2 2+ -2 2x y2 22 2
+ -

2 22 22 22 2+ -2 22 22 2x y2 2x y+ -x y2 2x y2 2x y2 22 22 2x y2 2+ -2 2x y2 22 22 2x y2 2  I¡ fê¡f.

x y

x y

3 7x y3 7x y 9

2 2x y2 2x y 6

2 23 72 23 7x y3 7x y2 2x y3 7x y
2 22 22 22 2x y2 2x y2 2x y2 2x y

- +x y- +x yx y3 7x y- +x y3 7x y2 2
- +

2 2x y2 2x y- +x y2 2x y3 72 23 7- +3 72 23 7x y3 7x y2 2x y3 7x y- +x y3 7x y2 2x y3 7x y

+ -x y+ -x yx y2 2x y+ -x y2 2x y2 2
+ -

2 2x y2 2x y+ -x y2 2x y2 22 22 2+ -2 22 22 2x y2 2x y2 2x y2 2x y+ -x y2 2x y2 2x y2 2x y

- - +

(F¿fis kh‰Wjš)

x y9 152 2x y2 2x y9 12 29 1- +x y- +x y9 1- +9 1x y9 1x y- +x y9 1x y2 2
- +

2 2x y2 2x y- +x y2 2x y9 12 29 1- +9 12 29 1x y9 1x y2 2x y9 1x y- +x y9 1x y2 2x y9 1x y

gæ‰Á 2.1

 1. Ñœ¡fhQ« édh¡fS¡Fça rçahd éilia¤ nj®ªbjL.

  (i) 5 3 7 1x x5 3x x5 3x x7 1x x7 1
7

x x
7

x x5 3x x5 3
7

5 3x x5 335 3x x5 335 3x x5 37 45 37 45 35 3x x5 37 45 3x x5 37 45 37 45 35 3x x5 37 45 3x x5 337 435 335 37 45 335 35 3x x5 335 3x x5 37 45 3x x5 335 3x x5 3 3 27 13 27 1x x3 2x x7 1x x7 13 27 1x x7 1- +5 3- +5 3x x- +x x5 3x x5 3- +5 3x x5 35 37 45 3- +5 37 45 35 3x x5 37 45 3x x5 3- +5 3x x5 37 45 3x x5 3- +5 3- +5 3x x- +x x3 2
- +

3 2x x3 2x x- +x x3 2x x7 1-7 15 3x x5 3  Ïš x4Ï‹ bfG .......... .

 (A) – 5 (B) – 3 (C) 
7
3  (D) 7

(ii) 7x x y xyy xyy x14y x14y x 52 2x x2 2x x142 214 2
- +x x- +x x y x- +y xx x14x x- +x x14x x2 2
- +

2 2x x2 2x x- +x x2 2x x142 214- +142 214x x14x x2 2x x14x x- +x x14x x2 2x x14x x -  Ïš xy2  Ï‹ bfG  .......... .

 (A) 7 (B) 14 (C) – 14 (D) – 5

(iii) x y z3 2x y3 2x y 2   v‹w cW¥Ã‹ go .......... .

 (A) 3 (B) 2 (C) 12 (D) 7

(iv) x x x x
4
3 73 52 4x x2 4x x52 45 7x x7x x- +x x- +x xx x5x x- +x x5x x2 4

- +
2 4x x2 4x x- +x x2 4x x52 45- +52 45x x5x x2 4x x5x x- +x x5x x2 4x x5x x - +x x- +x x73- +73x x73x x- +x x73x x  v‹w gšYW¥ò¡ nfhitæ‹ go  .......... .

 (A) 7 (B) 
4
3  (C) 4 (D) – 73

(v) x x y x y xyy xyy xy x30y x 57y x57y x6y x6y x2 252 25x x2 2x x 3 3y x3 3y x303 330y x30y x3 3y x30y x 4y x4y x- +x x- +x x5x x5- +5x x5 y x- +y x2 2
- +

2 252 25- +52 25x x2 2x x- +x x2 2x x5x x52 25x x5- +5x x52 25x x5 3 3
- +

3 3y x3 3y x- +y x3 3y x y x-y x  v‹w gšYW¥ò¡ nfhitæ‹ go  .......... .

 (A) – 576 (B) 4 (C) 5 (D) 7

(vi) x y z x2 5z x2 5z x 72 2x y2 2x y 22 522 5z x2 5z x2z x2 5z x+ -x y+ -x y2 2
+ -

2 2x y2 2x y+ -x y2 2x y + -z x+ -z x2 5+ -2 5z x2 5z x+ -z x2 5z x  v‹gJ xU .......... nfhit.

(A) XUW¥ò (B) <UW¥ò (C) _ÎW¥ò (D) gšYW¥ò

(vii) . .x y. .x y. .0 4. .0 4. .x y75x y. .x y. .75. .x y. .0 7. .0 7. . 57 2x y7 2x y757 275x y75x y7 2x y75x y- -x y- -x yx y75x y- -x y75x y  Ï‹ kh¿è cW¥ò  .......... .

 (A) 0.4 (B) 0.75 (C) – 0.75 (D) – 75

mo¡fo 

eh« Ïij 

Ï›thW 

brŒnth«

"

kh‰W Kiw :

(3 7 9) (2 2 6)

3 7 9 2 2 6

(3 2 ) ( 7 2 ) (9 6)

) 15

x y x y2 2x y2 2

x y3 7x y3 7 x y

x x2 )x x2 ) y y2 )y y2 )

x y( 9x y( 9

x y9 1x y9 1x y 5

2 27 92 27 9x y2 2x y 2 22 22 22 2x y2 2x y2 2x y2 22 22 2x y2 2
2 23 72 23 7x y2 2x y3 7x y3 72 23 7x y3 7 2 22 62 22 6x y2 2x y
2 22 )2 22 )x x2 2x x2 )x x2 )2 22 )x x2 ) 2 22 )2 22 )y y2 2y y

2 2( 92 2( 9x y2 2x y( 9x y( 92 2( 9x y( 9
2 2x y2 2x y9 12 29 1x y9 1x y2 2x y9 1x y

- +7 9- +7 9x y- +x y7 9x y7 9- +7 9x y7 92 2
- +

2 27 92 27 9- +7 92 27 9x y2 2x y- +x y2 2x y7 9x y7 92 27 9x y7 9- +7 9x y7 92 27 9x y7 9 - +) (- +) (2 2- +2 2x y- +x y2 2x y2 2- +2 2x y2 22 22 22 2- +2 22 22 22 2x y2 22 22 2x y2 2- +2 2x y2 22 22 2x y2 2 -

= -3 7= -3 73 7x y3 7= -3 7x y3 7 + -9 2+ -9 2 - +2 6- +2 6x y- +x y2 6x y2 6- +2 6x y2 62 2
- +

2 22 62 22 6- +2 62 22 6x y2 2x y- +x y2 2x y2 6x y2 62 22 6x y2 6- +2 6x y2 62 22 6x y2 6

= -(3= -(3x x= -x x + -( 7+ -( 7 - +2 )- +2 )y y- +y y2 )y y2 )- +2 )y y2 )2 2
- +

2 22 )2 22 )- +2 )2 22 )y y2 2y y- +y y2 2y y2 )y y2 )2 22 )y y2 )- +2 )y y2 )2 22 )y y2 ) +

= +x y= +x y2 2
= +

2 2x y2 2x y= +x y2 2x y- +) 1- +) 1x y- +x y( 9x y( 9- +( 9x y( 92 2
- +

2 2( 92 2( 9- +( 92 2( 9x y2 2x y- +x y2 2x y( 9x y( 92 2( 9x y( 9- +( 9x y( 92 2( 9x y( 9

= -x y= -x y +9 1+9 1

  = +  = +

                                          x y                                          x y

c d2 8c d2 8c d2c d2 8c d-c d2 8c d c d2 8c d2 8c d2c d2 8c d-c d2 8c d

66
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Ïa‰fâj«

 2. Ñœ¡fhQ« nfhitfë‹ cW¥òfis¥ Ãç¤J mt‰¿‹ bfG¡fis¡ fh©f:

  (i) abc ca3 5abc3 5abc3 5-3 5  (ii) x y1 2
+ +x y+ +x y   (iii) x y xyz z3 3x y3 3x y2 23 32 23 3x y3 3x y2 2x y3 3x y 3

- +xy- +xyz z- +z z3 3- +3 3

  (iv) pq qr rp7 2pq7 2pq
7
5- +7 2- +7 2 - +qr- +qr
7

- +
7
5- +5- +    (v) x y

xy
2 2

0 3.0 3.- -- -

 3. ÑnHÍŸs gšYW¥ò¡ nfhitfis XUW¥ò, <UW¥ò, _ÎW¥ò nfhitfshf 

tif¥gL¤Jf:

x3 2 , x3 2x3 2x +3 2+3 2 , x x4 22x x2x x- +x x- +x x4 2- +4 2x x4 2x x- +x x4 2x x , x 75
- , x xy y2 2x x2 2x xy y2 2y y32 23+ +x x+ +x xy y+ +y yx xy yx x+ +x xy yx xx x3x x+ +x x3x x2 2

+ +
2 2x x2 2x x+ +x x2 2x xy y2 2y y+ +y y2 2y yx xy yx x2 2x xy yx x+ +x xy yx x2 2x xy yx x32 23+ +32 23x x3x x2 2x x3x x+ +x x3x x2 2x x3x x  , 

         s st tt t3 2t t2 2s s2 2s st t2 2t t3 22 23 2t t3 2t t2 2t t3 2t t+ -s s+ -s st t+ -t t3 2+ -3 2s s3 2s s+ -s s3 2s st t3 2t t+ -t t3 2t t2 2
+ -

2 2s s2 2s s+ -s s2 2s s3 22 23 2+ -3 22 23 2s s3 2s s2 2s s3 2s s+ -s s3 2s s2 2s s3 2s st t3 2t t2 2t t3 2t t+ -t t3 2t t2 2t t3 2t t , xy yz zx+ +yz+ +yz , a b b c2 2a b2 2a b b c2 2b c+
2 2

+
2 2 , l m2 2l m2 2l m+l m+l ml m2 2l m+l m2 2l m

 4. Ã‹tU« Ïa‰fâj¡ nfhitfis¡ T£Lf:

  (i) 2 3 5, 3 4 7x x2 3x x2 3 x x3 4x x3 42 22 32 22 3 5,2 25, 3 42 23 42 3x x2 32 22 3x x2 3 3 4x x3 42 23 4x x3 4+ +x x+ +x x2 3x x2 3+ +2 3x x2 32 2
+ +

2 22 32 22 3+ +2 32 22 3x x2 2x x+ +x x2 2x x2 3x x2 32 22 3x x2 3+ +2 3x x2 32 22 3x x2 3 - -x x- -x x3 4x x3 4- -3 4x x3 4    (ii) 2 3x x2 3x x2 32x x2x x2 3- -2 3x x- -x x2 3x x2 3- -2 3x x2 3 ,  x x3 12x x2x x+ +x x+ +x x3 1+ +3 1x x3 1x x+ +x x3 1x x

  (iii) 2 4, 1 3 5t t2 4t t2 4 t t3 5t t3 52 22 42 22 4, 12 2, 1 3 52 23 52 4t t2 42 22 4t t2 4 t t2 2t t3 5t t3 52 23 5t t3 5+ -2 4+ -2 4t t+ -t t2 4t t2 4+ -2 4t t2 42 42 22 4+ -2 42 22 42 4t t2 42 22 4t t2 4+ -2 4t t2 42 22 4t t2 4 - -3 5- -3 53 5t t3 5- -3 5t t3 5   (iv) , ,xy yz yz, ,yz, ,xz, ,xz, , zx xy- -yz- -yz yz- -yz -    
 (v) , , , 2 2 2a b b c, ,b c, , c a ab bc2 2bc2 2ca2 2a b2 2a b 2 2b c2 2b c 2 2c a2 2c a+ +, ,+ +, ,a b+ +a b b c+ +b c, ,b c, ,+ +, ,b c, ,2 2

+ +
2 2a b2 2a b+ +a b2 2a b b c2 2b c+ +b c2 2b c + +, 2+ +, 2c a+ +c a ab+ +ab2 2

+ +
2 2c a2 2c a+ +c a2 2c a +2 2+2 2 .

 5.  (i) a b3a b-a b  ÏèUªJ 2 a – b I¡ fê¡f.

  (ii) x y7 1x y7 1x y0x y0x y- -7 1- -7 1x y7 1x y- -x y7 1x y  ÏèUªJ x y3 8x y3 8x y- +x y- +x y3 8- +3 8x y3 8x y- +x y3 8x y  I¡ fê¡f.

  (iii)  7ab – 2bc + 10ca ÏèUªJ 2ab + 5bc – 3ca  I¡ fê¡f.

  (iv) 3 1x x3 23 13 23 1x x3 2x x+ +3 1+ +3 1x x+ +x x3 1x x3 1+ +3 1x x3 13 2
+ +

3 23 13 23 1+ +3 13 23 1x x3 2x x+ +x x3 2x x3 1x x3 13 23 1x x3 1+ +3 1x x3 13 23 1x x3 1 ÏèUªJ 2 3x x2 3x x2 3x5 22 35 22 3x x5 2x x2 3x x2 35 22 3x x2 32 3- -2 3x x- -x x2 3x x2 3- -2 3x x2 3  I¡ fê¡f.

  (v) x y xy xy x y15 2 5x y2 5x y 11 2 8xy2 8xy2 82 2x y2 2x y2 82 22 8- +x y- +x y2 5- +2 5x y2 5x y- +x y2 5x y- +xy- +xy11- +11 +2 8+2 82 82 22 8+2 82 22 8  ÏèUªJ

         x y xy xy x y3 2x y3 2x y 2 5xy2 5xy 7 1x y7 1x y 02 23 22 23 2x y3 2x y2 2x y3 2x y 2 52 22 5xy2 5xy2 2xy2 5xy- +xy- +xy3 2- +3 22 2
- +

2 2xy2 2xy- +xy2 2xy3 22 23 2- +3 22 23 2 + -x y+ -x y2 5+ -2 5 7 1-7 1  I¡ fê¡f.

 6. Ñœ¡fhQ« gšYW¥ò¡nfhitfë‹ gofisÍ« jiyaha bfG¡fisÍ« 

fh©f:

  (i) 2 5 70 8x x x x x
7

x x
7

x x8x x8x x2 32 52 32 5x x2 3x x 7 3x x7 3x x7 3x x7 3x x87 38x x8x x7 3x x8x x- +2 5- +2 5x x- +x x2 5x x2 5- +2 5x x2 52 3
- +

2 32 52 32 5- +2 52 32 5x x2 3x x- +x x2 3x x2 5x x2 52 32 5x x2 5- +2 5x x2 52 32 5x x2 5 - -x x- -x x -x x- -x x   (ii) 13 113x x3 1x x3 1x x 3
- -x x- -x x

  (iii)  x x77 7 2 7x x2 7x x- +77- +77 x x-x x    (iv) . y y y y181 0 8 8y y8 8y y 1152 3y y2 3y y1152 3115 8
- +18- +181 0- +1 0 - +y y- +y y8 8- +8 8y y8 8y y- +y y8 8y y2 3

- +
2 3

+y y+y y

  (v) 2 3 10 11x x y x2 3y x2 3 y xy xy xy x yy xyy x7 32 37 32 3x x7 3x x 5 42 35 42 3y x5 4y x2 3y x2 35 42 3y x2 3 y x5 4y xy xy xy x5 4y xy xy x- +2 3- +2 3x x- +x x2 3x x2 3- +2 3x x2 3y x- +y x2 3y x2 3- +2 3y x2 37 3
- +

7 32 37 32 3- +2 37 32 3x x7 3x x- +x x7 3x x2 3x x2 37 32 3x x2 3- +2 3x x2 37 32 3x x2 32 35 42 3- +2 35 42 32 3y x2 35 42 3y x2 3- +2 3y x2 35 42 3y x2 3 - +10- +10y x- +y x10y x10- +10y x10 y- +yy xyy x- +y xyy x

2.3  Ïa‰fâj¡ nfhitfë‹ bgU¡fš

2.3.1  ÏU XUW¥ò¡ nfhitfë‹ bgU¡fš

x x x x x+ + + +x x x x+ + + +x x x x  v‹gij¢ RU¡fkhf x5  vd 

vGjyh«.

mnjnghš, ( ) ( ) ( ) ( ) ( ) ( )( )x( ) x x x x( )x x x x( ) x x( )x x( )5 2( )5 2( ) ( )2( ) 2 2 2 2( )2 2 2 2( ) ( )2 2 2 2( ) ( )2 2 2 2( ) ( )2 2 2 2( ) 10x x10x x#5 2#5 2 = + + + +( )+ + + +( ) ( )+ + + +( ) ( )+ + + +( )x x x x+ + + +x x x x( )x x x x( )+ + + +( )x x x x( ) ( )x x x x( )+ + + +( )x x x x( ) ( )x x x x( )+ + + +( )x x x x( )2 2 2 2+ + + +2 2 2 2( )2 2 2 2( )+ + + +( )2 2 2 2( ) ( )2 2 2 2( )+ + + +( )2 2 2 2( ) ( )2 2 2 2( )+ + + +( )2 2 2 2( )x x x x2 2 2 2x x x x+ + + +x x x x2 2 2 2x x x x( )x x x x( )2 2 2 2( )x x x x( )+ + + +( )x x x x( )2 2 2 2( )x x x x( ) ( )x x x x( )2 2 2 2( )x x x x( )+ + + +( )x x x x( )2 2 2 2( )x x x x( ) ( )x x x x( )2 2 2 2( )x x x x( )+ + + +( )x x x x( )2 2 2 2( )x x x x( ) x x=x x  vd vGjyh«. 

eh« j‰bghGJ Ñœ¡ fh©gitfis c‰W neh¡Fnth«.

cjhuz«

  (i) 5 5 5 5x y x y5 5x y5 5 x y5 5x y5 5xy# #5 5# #5 5x y# #x y5 5x y5 5# #5 5x y5 5x y# #x y5 5x y5 5# #5 5x y5 5 # #5 5# #5 5x y# #x y# #5 5# #5 5x y# #x y 5 5#5 55 5x y5 5#5 5x y5 5x y#x y5 5x y5 5#5 5x y5 55 5= = =5 55 5x y5 5= = =5 5x y5 55 5= = =5 55 5x y5 5= = =5 5x y5 5x y= = =x y5 5x y5 5= = =5 5x y5 55 5# #5 5= = =5 5# #5 55 5x y5 5# #5 5x y5 5= = =5 5x y5 5# #5 5x y5 5 # #= = =# #5 5# #5 5= = =5 5# #5 5x y# #x y= = =x y# #x y 5 5x y5 5#5 5x y5 5= = =5 5x y5 5#5 5x y5 5

(ii) 2 3 2 3 2 3 6x y2 3x y2 3 x y2 3x y2 3 x y xy# #2 3# #2 3 2 3# #2 3x y# #x y2 3x y2 3# #2 3x y2 3 # #2 3# #2 3x y# #x y2 3x y2 3# #2 3x y2 3x y# #x y2 3x y2 3# #2 3x y2 3 # #2 3# #2 3 #x y#x y= =x y= =x y2 3= =2 32 3x y2 3= =2 3x y2 3# #= =# #2 3# #2 3= =2 3# #2 3x y# #x y= =x y# #x y2 3x y2 3# #2 3x y2 3= =2 3x y2 3# #2 3x y2 3 =

(iii) 2 ( 3 ) 2 ( 3) 6 6x y2 (x y2 ( 3 )x y3 ) x y 6 6x y6 6x y6 6x y6 6xy# #2 (# #2 ( 3 )# #3 ) 2 (# #2 (x y# #x y2 (x y2 (# #2 (x y2 ( 3 )x y3 )# #3 )x y3 ) # #x y# #x y# #x y# #x y 6 6# #6 66 6x y6 6# #6 6x y6 6# #6 6# #6 6x y# #x y6 6x y6 6# #6 6x y6 6# #- =# #3 )# #3 )- =3 )# #3 )x y# #x y- =x y# #x y3 )x y3 )# #3 )x y3 )- =3 )x y3 )# #3 )x y3 ) - =x y- =x y- =3)- =3) # #- =# #x y# #x y- =x y# #x y 6 6- =6 66 6x y6 6- =6 6x y6 6- =6 6- =6 66 6# #6 6- =6 6# #6 66 6x y6 6# #6 6x y6 6- =6 6x y6 6# #6 6x y6 66 6-6 6

(iv) 2 3 2 3 (2 3) ( ) 6x x2 3x x2 3 x x2 3x x2 3 ( )x x( ) x2 22 32 22 3x x2 2x x2 3x x2 32 22 3x x2 3 2 3( )2 3( ) 62 36x2 3x# #2 3# #2 3 2 3# #2 3x x# #x x2 3x x2 3# #2 3x x2 3 2 2
# #

2 22 32 22 3# #2 32 22 3# #x x# #x x2 3x x2 3# #2 3x x2 32 2
# #

2 22 32 22 3# #2 32 22 3x x2 2x x# #x x2 2x x2 3x x2 32 22 3x x2 3# #2 3x x2 32 22 3x x2 3 # #3)# #3) ( )#( )( )x x( )#( )x x( )= =2 3= =2 3x x= =x x2 3x x2 3= =2 3x x2 3# #= =# #2 3# #2 3= =2 3# #2 3x x# #x x= =x x# #x x2 3x x2 3# #2 3x x2 3= =2 3x x2 3# #2 3x x2 3 =

(v) 2 ( 3 ) 2 ( 3) ( ) 6 .2 (x x2 ( yz3 )yz3 ) ( )x x( )yz( )yz( )( )x x( )yz( )x x( ) x y6 .x y6 .z6 .z6 .26 .26 .6 .x y6 .26 .x y6 .# #2 (# #2 ( 3 )# #3 ) 2 (# #2 (x x# #x x2 (x x2 (# #2 (x x2 ( 3 )x x3 )# #3 )x x3 )3 )yz3 )# #3 )yz3 )3 )x x3 )yz3 )x x3 )# #3 )x x3 )yz3 )x x3 ) # #( )# #( )( )x x( )# #( )x x( )# #- =# #3 )# #3 )- =3 )# #3 )x x# #x x- =x x# #x x3 )x x3 )# #3 )x x3 )- =3 )x x3 )# #3 )x x3 )3 )yz3 )# #3 )yz3 )- =3 )yz3 )# #3 )yz3 )3 )x x3 )yz3 )x x3 )# #3 )x x3 )yz3 )x x3 )- =3 )x x3 )yz3 )x x3 )# #3 )x x3 )yz3 )x x3 ) - =3)- =3) ( )- =( )( )x x( )- =( )x x( )( )yz( )- =( )yz( )( )x x( )yz( )x x( )- =( )x x( )yz( )x x( )# #- =# #( )# #( )- =( )# #( )( )x x( )# #( )x x( )- =( )x x( )# #( )x x( ) -

T£lè‹ RU¡f¥g£l 

totnk bgU¡fš MF«.



F¿¥ò: 1. xUW¥ò¡ nfhitfë‹ bgU¡fš gy‹ X® XUW¥ò¡ nfhit MF«.

 2. bgU¡fš gyå‹ bfG = Kjš XUW¥ò¡ nfhitæ‹ bfG #

                                               Ïu©lh« XUW¥ò¡ nfhitæ‹ bfG

 3. a a am na am na a m n
#a a#a am n
#

m na am na a#a am na a = +m n+m nv‹w mL¡F¡F¿ éÂ cW¥òfë‹ bgU¡fš gyid¡ 

fhz cjÎ»‹wJ.

 4. a , b Ï‹ bgU¡fš gy‹ a × b, ab, a.b, a (b),b),b (a(a( )a)a  b, (a(a( ) (a) (a b)b)b , (ab(ab( )ab)ab  v‹bwšyh« 

F¿¡f¥gL»wJ.

(vi) ( ) ( )x x( )x x( ) ( )x x( )( )3 4( )x x3 4x x( )x x( )3 4( )x x( ) ( )x x( )3 4( )x x( )2 3( )2 3( ) ( )2 3( )( )x x( )2 3( )x x( )3 42 33 4( )3 4( )2 3( )3 4( ) ( )3 4( )2 3( )3 4( )x x3 4x x2 3x x3 4x x( )x x( )3 4( )x x( )2 3( )x x( )3 4( )x x( ) ( )x x( )3 4( )x x( )2 3( )x x( )3 4( )x x( )

  = (3 × x × ) (4 × x × x × x)x × x × x)x × x × x
 = (3 4) ( )( )x x x x( )( )x( )# #4)# #4) ( )# #( )( )x x x x( )# #( )x x x x( )( )# #( )( )x x x x( )# #( )x x x x( )( )#( )

 = 12x5

nkY« Áy gaDŸs cjhuz§fŸ Ã‹tUkhW:

(vii) 2 3 5 (2 3 ) 5x y2 3x y2 3 z x5 (z x5 (2 3z x2 3y z) 5y z) 5# #2 3# #2 3x y# #x y2 3x y2 3# #2 3x y2 3 # #2 3# #2 3 ) 5# #) 5y z# #y z) 5y z) 5# #) 5y z) 55 (z x5 (=5 (z x5 (

(6 ) 5xy z) 5#) 5=

 = 30 xyz
(mšyJ) 2 3 5x y2 3x y2 3 z# #2 3# #2 3x y# #x y2 3x y2 3# #2 3x y2 3 ( ) ( )x y( )x y( )z x( )z x( ) yzz xyzz x( )2 3( )5 3( )5 3( ) ( )5 3( )( )x y( )5 3( )x y( )z x5 3z x( )z x( )5 3( )z x( ) 0z x0z x( )# #( )( )2 3( )# #( )2 3( )5 3# #5 3( )5 3( )# #( )5 3( )( )x y( )5 3( )x y( )# #( )x y( )5 3( )x y( )# #( )# #( )( )x y( )# #( )x y( )5 3# #5 3( )5 3( )# #( )5 3( )( )x y( )5 3( )x y( )# #( )x y( )5 3( )x y( )( )5 3( )#( )5 3( )( )#( )( )5 3( )#( )5 3( )( )5 3( )= =( )5 3( )z x5 3z x= =z x5 3z x( )z x( )5 3( )z x( )= =( )z x( )5 3( )z x( )( )5 3( )= =( )5 3( )( )x y( )5 3( )x y( )= =( )x y( )5 3( )x y( )= =( )= =( )( )2 3( )= =( )2 3( )5 3= =5 3( )5 3( )= =( )5 3( )( )# #( )= =( )# #( )( )2 3( )# #( )2 3( )= =( )2 3( )# #( )2 3( )5 3# #5 3= =5 3# #5 3( )5 3( )# #( )5 3( )= =( )5 3( )# #( )5 3( )( )x y( )5 3( )x y( )# #( )x y( )5 3( )x y( )= =( )x y( )5 3( )x y( )# #( )x y( )5 3( )x y( )( )5 3( )#( )5 3( )= =( )5 3( )#( )5 3( )

(viii) 4 3 2 (4 3 ) 2ab4 3ab4 3a b 2 (a b2 ( ab4 3ab4 3a b a b2 2a b2 2a b 3 32 (3 32 (2 (a b2 (3 32 (a b2 ( 2 2a b2 2a b 3 3a b3 3a b# #4 3# #4 3a b# #a b2 2
# #

2 2a b2 2a b# #a b2 2a b # #4 3# #4 3 ) 2# #) 2a b# #a b2 2
# #

2 2a b2 2a b# #a b2 2a b2 (=2 (

(12 )2 )a b2 )3 32 )3 32 )2 )a b2 )3 32 )a b2 )= × (2a3 b3)
a b24 6 6a b6 6a b=

(mšyJ) 4 3 2ab4 3ab4 3a b a b2 2a b2 2a b 3 3a b3 3a b# #4 3# #4 3a b# #a b2 2
# #

2 2a b2 2a b# #a b2 2a b 4 3 2 ( )ab a b a b2 2a b2 2a b 3 3a b3 3a b4 3 2 (# #4 3 2 (# #4 3 2 (# #4 3 2 (ab# #ab #=

24( )( )a b( )1 2( )1 2( )( )a b( )1 2( )a b( )3 1( )3 1( )( )a b( )3 1( )a b( )2 3( )2 3( )( )#( )( )a b( )#( )a b( )( )a b( )3 1( )a b( )#( )a b( )3 1( )a b( )= ( )+ +( )( )a b( )+ +( )a b( )( )1 2( )+ +( )1 2( )( )a b( )1 2( )a b( )+ +( )a b( )1 2( )a b( )( )+ +( )( )2 3( )+ +( )2 3( )

a b24 6 6a b6 6a b=

2.3.2  X® XUW¥ò¡ nfhitia X® <UW¥ò¡ nfhitahš bgU¡Fjš

Ã‹tU« vL¤J¡fh£Lfë‹ _y« X® xUW¥ò¡ nfhitia X® <UW¥ò¡ 

nfhitahš v›thW bgU¡FtJ v‹gij eh« f‰ngh«.

vL¤J¡fh£L 2.4

RU¡Ff: (2 ) (3 5)x x) (x x) (3 5x x3 5x x) (x x) () (#) () (x x) (#) (x x) ( +3 5+3 5

Ô®Î

(2 ) (3 5) (2 3 ) (2 5)x x) (x x) ( x x2 3x x2 3 x2 5x2 5# #) (# #) (3 5# #3 5) (# #) (2 3# #2 3x x# #x x) (x x) (# #) (x x) (3 5x x3 5# #3 5x x3 5 x x# #x x2 3x x2 3# #2 3x x2 3 #2 5#2 5# #+ =# #3 5# #3 5+ =3 5# #3 5) (# #) (+ =) (# #) ( ) (+) (   (g§Ñ£L¥ g©ig ga‹gL¤Â Ï›thW vGJ»nwh«)

x x6 1x x6 1x x0x x0x x26 126 1= +x x= +x x6 1= +6 1x x6 1x x= +x x6 1x x6 126 1= +6 126 1x x6 1x x2x x6 1x x= +x x6 1x x2x x6 1x x

68

(3 ) (4 )x x) (x x) (4 )x x4 )2 3) (2 3) (4 )2 34 )x x2 3x x) (x x) (2 3) (x x) (4 )x x4 )2 34 )x x4 )

(3 4) ( )( )x x( )2 3( )2 3( )( )x x( )2 3( )x x( )# #4)# #4) ( )# #( )( )x x( )# #( )x x( )( )2 3( )# #( )2 3( )( )x x( )2 3( )x x( )# #( )x x( )2 3( )x x( )=

( )( )x( )12 2 3( )2 3( )= ( )+( )( )2 3( )+( )2 3( ) x12 5
=

(a a am n m n
# = +

I¥ ga‹gL¤Âdhš)

(mšyJ)



69

Ïa‰fâj«

vL¤J¡fh£L 2.5 

RU¡Ff: ( ) ( )x y( )x y( ) ( )x y( )2 4( )2 4( ) ( )2 4( )x y2 4x y( )x y( )2 4( )x y( ) ( )x y( )2 4( )x y( )x y2 4x y( )x y( )2 4( )x y( )( )2 4( )x y2 4x y( )x y( )2 4( )x y( ) ( )5( )( )x y( )5( )x y( )2 4#2 4x y2 4x y#x y2 4x yx y#x yx y2 4x y#x y2 4x y( )x y( )- -( )x y( )x y2 4x y- -x y2 4x y( )x y( )2 4( )x y( )- -( )x y( )2 4( )x y( )( )- -( )( )2 4( )- -( )2 4( )x y2 4x y- -x y2 4x y( )x y( )2 4( )x y( )- -( )x y( )2 4( )x y( )x y2 4x y#x y2 4x y- -x y2 4x y#x y2 4x y

Ô®Î

( ) ( )x y( )x y( ) ( )x y( )2 4( )2 4( ) ( )2 4( )x y2 4x y( )x y( )2 4( )x y( ) ( )x y( )2 4( )x y( )x y2 4x y( )x y( )2 4( )x y( )( )2 4( )x y2 4x y( )x y( )2 4( )x y( ) ( )5( )( )x y( )5( )x y( )2 4#2 4x y2 4x y#x y2 4x yx y#x yx y2 4x y#x y2 4x y( )x y( )- -( )x y( )x y2 4x y- -x y2 4x y( )x y( )2 4( )x y( )- -( )x y( )2 4( )x y( )( )- -( )( )2 4( )- -( )2 4( )x y2 4x y- -x y2 4x y( )x y( )2 4( )x y( )- -( )x y( )2 4( )x y( )x y2 4x y#x y2 4x y- -x y2 4x y#x y2 4x y [( ) ] [( ) ( )]x x) ]x x) ] y2 4) ]2 4) ]x x2 4x x) ]x x) ]2 4) ]x x) ] 2 5) (2 5) (# #) ]# #) ] [(# #[( ) (# #) (x x# #x x) ]x x) ]# #) ]x x) ]) ]2 4) ]# #) ]2 4) ]) ]x x) ]2 4) ]x x) ]# #) ]x x) ]2 4) ]x x) ] 2 5# #2 5) (2 5) (# #) (2 5) (x x2 5x x# #x x2 5x x= -[(= -[( # #+ -# #[(# #[(+ -[(# #[(x x# #x x+ -x x# #x x[(x x[(# #[(x x[(+ -[(x x[(# #[(x x[( 2 5-2 5

  ( ) ( )x x( )x x( ) ( )x x( )y( )y( )( )x x( )y( )x x( )8 1( )8 1( ) ( )8 1( )x x8 1x x( )x x( )8 1( )x x( ) ( )x x( )8 1( )x x( )( )0( )( )x x( )0( )x x( )= -( )= -( ) +x x+x x8 1+8 1x x8 1x x+x x8 1x x (g§Ñ£L¥ g©Ã‹go)

  x xyx xyx x8 1x x8 1x x0x x0x x=- +x x+x x8 1+8 1x x8 1x x+x x8 1x x

F¿¥ò:(i) X® XUW¥ò¡ nfhitia X® <UW¥ò¡ nfhitahš bgU¡»dhš 

bgU¡fš gy‹ X® <UW¥ò¡ nfhitahF«.

(ii) gçkh‰W¥ g©igÍ« g§Ñ£L¥ g©òfisÍ« eh« fz¡Ffis¢ 

brŒÍ« nghJ ga‹gL¤J»nwh«. a b b a# #a b# #a b b a# #b a# #=# #  (gçkh‰W¥ g©ò)

  ( )a b( )a b( )c ab ac+ =( )+ =( )c a+ =c a( )c a( )+ =( )c a( ) +b a+b a  k‰W«  ( )a b( )a b( )c a( )c a( ) b ac( )- =( )c a- =c a( )c a( )- =( )c a( ) b a-b a      (g§Ñ£L¥ g©òfŸ)

2.3.3  X® XUW¥ò¡ nfhitia xU gšYW¥ò¡ nfhitahš bgU¡Fjš

x‹¿‰F nk‰g£l cW¥òfis¡ bfh©l xU gšYW¥ò¡ nfhitia, X® 

XUW¥ò¡ nfhitahš Ã‹tUkhW bgU¡fyh«.

vL¤J¡fh£L 2.6

RU¡Ff:  (i) 3 (5 3 2)y y5 3y y5 325 325 35 3y y5 325 3y y5 3- +5 3- +5 3y y- +y y5 3y y5 3- +5 3y y5 3

  (ii) 2 (3 5 8)2 (x x2 (x x2 (x x2 (3 5x x3 52 22 (2 22 (3 52 23 5x x2 2x x2 (x x2 (2 22 (x x2 (3 5x x3 52 23 5x x3 52 (x x2 (2 22 (x x2 (2 (#2 (2 (x x2 (#2 (x x2 (2 (2 22 (#2 (2 22 (2 (x x2 (2 22 (x x2 (#2 (x x2 (2 22 (x x2 ( - +3 5- +3 5x- +x

Ô®Î

(i) 3 (5 3 2)y y5 3y y5 325 325 35 3y y5 325 3y y5 3- +5 3- +5 3y y- +y y5 3y y5 3- +5 3y y5 3  = (3 5 ) (3 3 ) (3 2)y y5 )y y5 ) (3y y(3 3 )y y3 )
2

5 )
2

5 )# #5 )# #5 ) (3# #(3y y# #y y5 )y y5 )# #5 )y y5 ) (3y y(3# #(3y y(35 )
2

5 )# #5 )
2

5 ) #+ -y y+ -y y# #+ -# #(3# #(3+ -(3# #(3y y# #y y+ -y y# #y y(3y y(3# #(3y y(3+ -(3y y(3# #(3y y(3 +

  = y y15 9 62y y2y y- +y y- +y y9 6- +9 6y y9 6y y- +y y9 6y y

(ii) 2 (3 5 8)2 (x x2 (x x2 (x x2 (3 5x x3 52 22 (2 22 (3 52 23 5x x2 2x x2 (x x2 (2 22 (x x2 (3 5x x3 52 23 5x x3 52 (x x2 (2 22 (x x2 (2 (#2 (2 (x x2 (#2 (x x2 (2 (2 22 (#2 (2 22 (2 (x x2 (2 22 (x x2 (#2 (x x2 (2 22 (x x2 ( - +3 5- +3 5x- +x

                 =  (2 3 ) (2 ( 5 ) ) (2 8)x x x x( 5x x( 5 x2 23 )2 23 )x x2 2x x 2 2( 52 2( 5 ) )2 2) ) (22 2(2x x2 2x x( 5x x( 52 2( 5x x( 5 x2 2x# #3 )# #3 ) (2# #(2x x# #x x3 )x x3 )# #3 )x x3 )2 2
# #

2 23 )2 23 )# #3 )2 23 )x x2 2x x# #x x2 2x x3 )x x3 )2 23 )x x3 )# #3 )x x3 )2 23 )x x3 ) 2 2
# #

2 2
#+ -( 5+ -( 5x x+ -x x( 5x x( 5+ -( 5x x( 52 2

+ -
2 2( 52 2( 5+ -( 52 2( 5x x2 2x x+ -x x2 2x x( 5x x( 52 2( 5x x( 5+ -( 5x x( 52 2( 5x x( 5# #+ -# #(2# #(2+ -(2# #(2x x# #x x+ -x x# #x x2 2

# #
2 2

+ -
2 2

# #
2 2x x2 2x x# #x x2 2x x+ -x x2 2x x# #x x2 2x x +
2 2

+
2 2

                 =  x x x6 1x x6 1x x0 164 36 14 36 1x x6 1x x4 3x x6 1x x0 14 30 1 2
- +x x- +x xx x6 1x x- +x x6 1x x0 1- +0 1x x0 1x x- +x x0 1x x4 3
- +

4 3x x4 3x x- +x x4 3x x6 14 36 1- +6 14 36 1x x6 1x x4 3x x6 1x x- +x x6 1x x4 3x x6 1x x0 14 30 1- +0 14 30 1x x0 1x x4 3x x0 1x x- +x x0 1x x4 3x x0 1x x

2.3.4  X® <UW¥ò¡ nfhitia k‰nwh® <UW¥ò¡ nfhitahš bgU¡Fjš

gçkh‰W¥ g©ò k‰W« g§Ñ£L¥ g©òfis¥ ga‹gL¤Â X® <UW¥ò¡ 

nfhitia k‰nwh® <UW¥ò¡ nfhitahš bgU¡Ftij eh« Ï¥bghGJ f‰f 

cŸnsh«. Ã‹tU« vL¤J¡fh£il¡ fUJnth«.

vL¤J¡fh£L 2.7

RU¡Ff : (2 3 ) (5 4 )a b3 )a b3 ) a b4 )a b4 )+ +3 )+ +3 ) (5+ +(5a b+ +a b3 )a b3 )+ +3 )a b3 ) a b+ +a b

Ô®Î

Ï¥bgU¡fèš, X® <UW¥ò¡ nfhitæ‹ x›bthU cW¥ò« k‰nwh® <UW¥ò¡ 

nfhitæ‹ x›bthU cW¥igÍ« bgU¡F»wJ.

2)

y y5 3y y5 3y y 225 325 3y y5 3y y2y y5 3y y- +y y- +y y5 3- +5 3y y5 3y y- +y y5 3y y

3#

y y15 9 62y y2y y- +y y- +y y9 6- +9 6y y9 6y y- +y y9 6y y

(mšyJ)

x x3 5x x3 5x x 823 523 5x x3 5x x2x x3 5x x- +x x- +x x3 5- +3 5x x3 5x x- +x x3 5x x

x2 2
#

x x x6 1x x6 1x x0 164 36 14 36 1x x6 1x x4 3x x6 1x x0 14 30 1 2
- +x x- +x xx x6 1x x- +x x6 1x x0 1- +0 1x x0 1x x- +x x0 1x x4 3
- +

4 3x x4 3x x- +x x4 3x x6 14 36 1- +6 14 36 1x x6 1x x4 3x x6 1x x- +x x6 1x x4 3x x6 1x x0 14 30 1- +0 14 30 1x x0 1x x4 3x x0 1x x- +x x0 1x x4 3x x0 1x x

(mšyJ)



  = (2 5 ) (2 4 ) (3 5 ) (3 4 )a a a b4 )a b4 ) b a5 )b a5 ) b b4 )b b4 )# #5 )# #5 ) (2# #(2a a# #a a5 )a a5 )# #5 )a a5 ) a b# #a b # #5 )# #5 ) (3# #(3b a# #b a5 )b a5 )# #5 )b a5 ) b b# #b b+ +4 )+ +4 )a b+ +a b4 )a b4 )+ +4 )a b4 )# #+ +# #(2# #(2+ +(2# #(2a b# #a b+ +a b# #a b # #+# #

  = 10 5 1a ab b8 1b b8 15 1b b5 1a b5 1a b5 12a b22 28 12 28 15 12 25 1a a2 2a ab b2 2b b8 1b b8 12 28 1b b8 15 1b b5 12 25 1b b5 1a b2 2a b5 1a b5 12 25 1a b5 12a b22 22a b2+ +8 1+ +8 1a a+ +a a8 1a a8 1+ +8 1a a8 18 1b b8 1+ +8 1b b8 12 2
+ +

2 28 12 28 1+ +8 12 28 1a a2 2a a+ +a a2 2a a8 1a a8 12 28 1a a8 1+ +8 1a a8 12 28 1a a8 18 1b b8 12 28 1b b8 1+ +8 1b b8 12 28 1b b8 1 +5 1a b5 1+5 1a b5 15 1a b5 12 25 1a b5 1+5 1a b5 12 25 1a b5 1

  = 10 5 1a ab a8 1b a8 15 1b a5 1b b5 1b b5 12b b22 28 12 28 15 12 25 1a a2 2a ab a2 2b a8 1b a8 12 28 1b a8 15 1b a5 12 25 1b a5 1b b2 2b b5 1b b5 12 25 1b b5 12b b22 22b b2+ +8 1+ +8 1a a+ +a a8 1a a8 1+ +8 1a a8 18 1b a8 1+ +8 1b a8 12 2
+ +

2 28 12 28 1+ +8 12 28 1a a2 2a a+ +a a2 2a a8 1a a8 12 28 1a a8 1+ +8 1a a8 12 28 1a a8 18 1b a8 12 28 1b a8 1+ +8 1b a8 12 28 1b a8 1 +5 1b b5 1+5 1b b5 15 1b b5 12 25 1b b5 1+5 1b b5 12 25 1b b5 1   [ ]ab baa =

  = 10a ab b12b b122 2232 223a a2 2a ab b2 2b b12b b122 212b b12+ +a a+ +a a23a a23+ +23a a23 b b+ +b b2 2
+ +

2 2232 223+ +232 223a a2 2a a+ +a a2 2a a23a a232 223a a23+ +23a a232 223a a23 b b2 2b b+ +b b2 2b b

                                        (8ab, 15ab M»ait Xçd cW¥òfŸ. vdnt mt‰iw¡ T£L»nwh«)

(2 3 ) (5 4 )a b3 )a b3 ) a b4 )a b4 )+ +3 )+ +3 ) (5+ +(5a b+ +a b3 )a b3 )+ +3 )a b3 ) a b+ +a b  = 10a ab b12b b122 2232 223a a2 2a ab b2 2b b12b b122 212b b12+ +a a+ +a a23a a23+ +23a a23 b b+ +b b2 2
+ +

2 2232 223+ +232 223a a2 2a a+ +a a2 2a a23a a232 223a a23+ +23a a232 223a a23 b b2 2b b+ +b b2 2b b

F¿¥ò : nk‰f©l vL¤J¡fh£oš, ÏU <UW¥ò¡ nfhitfis¥ bgU¡F«nghJ 

eh« vÂ®gh®¡F« 2 #2  =  4 cW¥òfS¡F¥ gÂyhf éilæš 3 cW¥òfns cŸsd. 

Vbdåš Xçd cW¥òfshd 8ab, 15ab M»at‰iw eh« nr®¤Jé£nlh«.

2.3.5  X® <UW¥ò¡ nfhitia xU _ÎW¥ò¡ nfhitahš bgU¡Fjš

<UW¥ò¡ nfhitæš cŸs x›bthU cW¥ghY« _ÎW¥ò¡ nfhitæš cŸs 

x›bthU cW¥igÍ« bgU¡Ftj‹ _y« Ï›tif¥ bgU¡fš brŒa¥gL»wJ.

vL¤J¡fh£L 2.8

RU¡Ff: ( 3) ( 5 7)( 3x x( 3 x5 7x5 72
+ -( 3+ -( 3) (+ -) (x x+ -x x( 3x x( 3+ -( 3x x( 3) (x x) (+ -) (x x) ( 2
+ -

2
+5 7+5 7

Ô®Î

 =       (g§Ñ£L¥ g©Ã‹go)

  =  x x x x x5 7 3 15 2x5 2x 13 2x x3 2x x5 73 25 7 23 123 1- +x x- +x x5 7- +5 7x x5 7x x- +x x5 7x x3 2
- +

3 2x x3 2x x- +x x3 2x x5 73 25 7- +5 73 25 7x x5 7x x3 2x x5 7x x- +x x5 7x x3 2x x5 7x x + -x x+ -x x3 1+ -3 1x x3 1x x+ -x x3 1x x3 123 1+ -3 123 1 +5 2+5 2

  =  x x x x x5 3 7 15 2x5 2x 13 2x x3 2x x5 33 25 3 2x x2x x- +x x- +x x5 3- +5 3x x5 3x x- +x x5 3x x3 2
- +

3 2x x3 2x x- +x x3 2x x5 33 25 3- +5 33 25 3x x5 3x x3 2x x5 3x x- +x x5 3x x3 2x x5 3x x + -x x+ -x x7 1+ -7 1x x7 1x x+ -x x7 1x x +5 2+5 2 (Xçd cW¥òfis¤ bjhF¤jš)

  =  x x x2 8x x2 8x x 213 2x x3 2x x2 83 22 8x x2 8x x3 2x x2 8x xx x- -x x2 8- -2 8x x2 8x x- -x x2 8x x +   (Xçd cW¥òfis¢ nr®¤jš)

kh‰W Kiw : ( 3)( 3x( 3( 3+( 3

                                   ( 5 7)( 5x x( 52( 52( 5( 5x x( 52( 5x x( 5# - +( 5- +( 5x x- +x x( 5x x( 5- +( 5x x( 5

( )x x( )x x( )( )5 7( )2( )2( )( )- +( )( )x( )- +( )x( )( )5 7( )- +( )5 7( )( )x( )5 7( )x( )- +( )x( )5 7( )x( )  : 5 7x x x3 25 73 25 7x x3 2x x- +5 7- +5 7x x- +x x5 7x x5 7- +5 7x x5 73 2
- +

3 25 73 25 7- +5 73 25 7x x3 2x x- +x x3 2x x5 7x x5 73 25 7x x5 7- +5 7x x5 73 25 7x x5 7

( )( )x x( )3 5( )3 5( )( )x x( )3 5( )x x( )( )7( )2( )2( )( )3 5( )2( )3 5( )( )x x( )3 5( )x x( )2( )x x( )3 5( )x x( )( )- +( )( )x x( )- +( )x x( )( )3 5( )- +( )3 5( )( )x x( )3 5( )x x( )- +( )x x( )3 5( )x x( )   :                 x x3 1x x3 1x x5 2123 123 1x x3 1x x2x x3 1x x- +x x- +x x3 1- +3 1x x3 1x x- +x x3 1x x5 2- +5 2x x5 2x x- +x x5 2x x

          =   x x x2 8x x2 8x x 213 2x x3 2x x2 83 22 8x x2 8x x3 2x x2 8x xx x- -x x2 8- -2 8x x2 8x x- -x x2 8x x +

FH¥g¤ij btëna‰W

1. 2xx = 2x v‹gJ rçah?

  Ïšiy.  2xx v‹gij eh« 2 (x2 (x2 ( ) (x) (x x) (x) ( )x)x  = 2x2 vd vGjyh«. ÏJ, 2, x, x M»at‰¿‹ 

bgU¡fš gydhF«. Mdhš 2x v‹gJ x + x mšyJ 2 (x(x( )x)x  vd¥ bghUŸgL«.

2. 7xxy = 7xxy = 7 7xy7xy7  v‹gJ rçah?

  Ïšiy. 7xxy7xxy7  v‹gJ 7, x, x, y7, x, x, y7  M»at‰¿‹ bgU¡fš gynda‹¿

7, x, y M»at‰¿‹ bgU¡fš gy‹ m‹W. vdnt 7xxy 7xxy 7 v‹gj‰F¢ rçahd 

éil 7 (x7 (x7 ( ) (x) (x x) (x) ( ) (x) (x y)y)y  = 7x7x7 2x2x y2y2  v‹gjhF«.

Ïªj vL¤J¡fh£oš, bgU¡F« 

nghJ 2 × 3  =  6 cW¥òfis vÂ® 

gh®¤jj‰F khwhf, bgU¡fš 

gyåš ek¡F 4 cW¥òfns 

»il¤JŸsd. Ïj‹ fhuz¤ij 

c‹dhš f©l¿a KoÍkh?
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Ïa‰fâj«

gæ‰Á 2.2

 1. Ã‹tU« XUW¥ò¢ nrhofë‹ bgU¡fš gyid¡ fh©f:

 (i) 3, 7x (i) 3, 7x (i) 3, 7    (ii)  – 7x   (ii)  – 7x   (ii)  – 7 , 3y, 3y, 3   (iii) – 3a, 5ab  (iv) 5a2, – 4a (v) x
7
3 5 , x

9
14 2

 (vi) ,xy x y2 2x y2 2x y  (vii)  ,x y xy3 5x y3 5x y 2  (viii) abc, abc  (ix) xyz x.z x. yz2   (x) ,a b c abc2 2a b c2 2a b c3 2abc3 2abc

 2. Ã‹tU« m£ltizia¥ bgU¡fš gy‹fshš ãu¥òf:

Kjyh« XUW¥ò¡ nfhit "
Ïu©lh« XUW¥ò¡ nfhit .

2x – 3y 4x2 – 5xy 7x2y2y2 – 6x2y2y2 2

2x 4x2

– 3y
4x2

– 5xy 25x2y2y2 2

7x2y2y2

– 6x2y2y2 2 18x2y2y2 3

 3. bgU¡fš gy‹fis¡ fh©f:

(i) , ,a a, ,a a, , a2 3a a2 3a a, ,a a, ,2 3, ,a a, , 52 4a2 4a52 45   (ii) , ,x y, ,x y, , z2 4x y2 4x y, ,x y, ,2 4, ,x y, , 9   (iii) ab, bc, ca

(iv) , 4 , 3 , 6m m, 4m m, 4 m m, 6m m, 62 3, 62 3, 6m m2 3m m, 6m m, 62 3, 6m m, 6, 6m m, 6-, 6m m, 6  (v)  , ,xyz y, ,z y, ,z y, ,z y, , xz yxz y2 2z y2 2z yx2 2xz yxz y2 2z yxz y  (vi) , ,lm mn, ,mn, , ln2 2mn2 2mn 2

(vii) 2 , 3 , 5p q2 ,p q2 , 3 ,p q3 , p5p5 2
- -2 ,- -2 ,p q- -p q2 ,p q2 ,- -2 ,p q2 , -

 4. bgU¡fš gy‹fis¡ fh©f:

(i) ( ) (2 ) (4 )a a( )a a( ) 4 )a4 )3 5( )3 5( ) (23 5(2a a3 5a a( )a a( )3 5( )a a( ) 154 )154 )# #(2# #(2 ) (# #) (a a# #a a(2a a(2# #(2a a(23 5
# #

3 5(23 5(2# #(23 5(2a a3 5a a# #a a3 5a a(2a a(23 5(2a a(2# #(2a a(23 5(2a a(2  (ii) ( ) ( )( )x x( )( )5 2( ) ( )4( )- +( )- +( ) ( )- +( )x x- +x x( )x x( )- +( )x x( ) ( )x x( )- +( )x x( )( )5 2( )- +( )5 2( ) ( )4( )- +( )4( )( )x x( )4( )x x( )- +( )x x( )4( )x x( )  (iii) ( ) ( )x y( )x y( ) x y( )x y( )3 3( )3 3( ) ( )3 3( )+ -( )+ -( ) ( )+ -( )( )x y( )+ -( )x y( ) ( )x y( )+ -( )x y( )3 3+ -3 3( )3 3( )+ -( )3 3( ) ( )3 3( )+ -( )3 3( )( )x y( )3 3( )x y( )+ -( )x y( )3 3( )x y( )

(iv) (3 2) ( )x x( )4 3( )+ -2)+ -2) ( )+ -( )x x+ -x x2)x x2)+ -2)x x2) ( )x x( )+ -( )x x( )( )4 3( )+ -( )4 3( )( )x x( )4 3( )x x( )+ -( )x x( )4 3( )x x( )  (v) ( ) ( )( )ab( ) ( )a b( )
3
( )
3
( )2( )2( )

8
( )

8
( )15( )15( )2 2( )2 2( )( )a b( )2 2( )a b( )( )-( )( ) ( )   

 5. Ã‹tUtdt‰¿‹ bgU¡fš gy‹fis¡ fh©f:

(i) ( ) ( )( )a b( ) ( )a a( )( )b b( )( )2 5( )( )a a( )2 5( )a a( )( )b b( )3( )b b( )2 2( )2 2( )( )a a( )2 2( )a a( )( )b b( )2 2( )b b( )( )2 5( )2 2( )2 5( )( )a a( )2 5( )a a( )2 2( )a a( )2 5( )a a( )( )b b( )3( )b b( )2 2( )b b( )3( )b b( )+ -( )+ -( ) ( )+ -( )( )a b( )+ -( )a b( ) ( )2 5( )+ -( )2 5( )( )a a( )2 5( )a a( )+ -( )a a( )2 5( )a a( )( )2 5( )2 2( )2 5( )+ -( )2 5( )2 2( )2 5( )( )a a( )2 5( )a a( )2 2( )a a( )2 5( )a a( )+ -( )a a( )2 5( )a a( )2 2( )a a( )2 5( )a a( )( )+( )( )b b( )+( )b b( )( )b b( )2 2( )b b( )+( )b b( )2 2( )b b( )    (ii) ( ) ( )x y( )x y( ) ( )x x( )y y( )y y( )( )x x( )y y( )x x( )( )2 3( )( )x y( )2 3( )x y( ) 2 2( )2 2( )( )x x( )2 2( )x x( )( )y y( )2 2( )y y( )( )x x( )y y( )x x( )2 2( )x x( )y y( )x x( )+ -( )+ -( ) ( )+ -( )( )x y( )+ -( )x y( ) ( )x x( )+ -( )x x( )( )2 3( )+ -( )2 3( )( )x y( )2 3( )x y( )+ -( )x y( )2 3( )x y( ) ( )2 2( )+ -( )2 2( )( )x x( )2 2( )x x( )+ -( )x x( )2 2( )x x( )( )y y( )+( )y y( )( )2 2( )+( )2 2( )( )y y( )2 2( )y y( )+( )y y( )2 2( )y y( )

(iii) ( ) ( )x y( )x y( )z x( )z x( ) ( )z x( )y z( )y z( )( )+ +( )( )x y( )+ +( )x y( ) ( )+ -( )( )y z( )+ -( )y z( )     (iv) ( ) ( )( )a b( ) ( )a a( )( )b b( )( )a a( )2( )a a( )2 2( )2 2( )( )a a( )2 2( )a a( )( )b b( )2 2( )b b( )( )2( )2 2( )2( )( )a a( )2( )a a( )2 2( )a a( )2( )a a( )+ +( )+ +( ) ( )+ +( )( )a b( )+ +( )a b( ) ( )a a( )+ +( )a a( )( )2 2( )+ +( )2 2( )( )a a( )2 2( )a a( )+ +( )a a( )2 2( )a a( )( )+( )( )b b( )+( )b b( )( )b b( )2 2( )b b( )+( )b b( )2 2( )b b( )     (v) ( ) ( )( )m n( ) ( )m m( )( )n n( )2 2( )2 2( )( )m m( )2 2( )m m( )( )n n( )2 2( )n n( )- +( )- +( ) ( )- +( )( )m n( )- +( )m n( ) ( )m m( )- +( )m m( )( )2 2( )- +( )2 2( )( )m m( )2 2( )m m( )- +( )m m( )2 2( )m m( )( )+( )( )n n( )+( )n n( )( )2 2( )+( )2 2( )( )n n( )2 2( )n n( )+( )n n( )2 2( )n n( )

 6. (i) 2 ( )x x2 (x x2 ( y z- -y z- -y z , 2 ( )y z2 (y z2 ( y x- -y x- -y x  M»at‰iw¡ T£Lf.

  (ii) 4 (5 2 3 )a a4 (a a4 (5 2a a5 2b c3 )b c3 )+ -5 2+ -5 2b c+ -b c  ÏèUªJ 3 ( 2 3 )a a3 (a a3 ( b c2 3b c2 3- +2 3- +2 3b c- +b c2 3b c2 3- +2 3b c2 3  I¡ fê¡f.

2.4 K‰bwhUikfŸ

^ ^x x^ ^x x2 3^ ^2 3+ +^ ^+ +x x+ +x x^ ^x x+ +x x2 3+ +2 3^ ^2 3+ +2 3x x2 3x x+ +x x2 3x x^ ^x x2 3x x+ +x x2 3x xh h2 3h h2 3+ +h h+ +x x+ +x xh hx x+ +x x2 3+ +2 3h h2 3+ +2 3x x2 3x x+ +x x2 3x xh hx x2 3x x+ +x x2 3x x^ ^h h^ ^2 3^ ^2 3h h2 3^ ^2 3+ +^ ^+ +h h+ +^ ^+ +x x+ +x x^ ^x x+ +x xh hx x+ +x x^ ^x x+ +x x2 3+ +2 3^ ^2 3+ +2 3h h2 3+ +2 3^ ^2 3+ +2 3x x2 3x x+ +x x2 3x x^ ^x x2 3x x+ +x x2 3x xh hx x2 3x x+ +x x2 3x x^ ^x x2 3x x+ +x x2 3x x  = x x5 62x x2x x+ +x x+ +x x5 6+ +5 6x x5 6x x+ +x x5 6x x  v‹w rk‹gh£il¡ fUJnth«.

Ï¢rk‹gh£o‹ ÏU g¡f§fë‹ kÂ¥òfisÍ« x Ï‹ vnjD« xU kÂ¥Ã‰F 

fh©f. cjhuzkhf, x 5= våš

 ÏlJ g¡f« = ^ ^x x^ ^x x2 3^ ^2 3+ +^ ^+ +x x+ +x x^ ^x x+ +x x2 3+ +2 3^ ^2 3+ +2 3x x2 3x x+ +x x2 3x x^ ^x x2 3x x+ +x x2 3x xh h2 3h h2 3+ +h h+ +x x+ +x xh hx x+ +x x2 3+ +2 3h h2 3+ +2 3x x2 3x x+ +x x2 3x xh hx x2 3x x+ +x x2 3x x^ ^h h^ ^2 3^ ^2 3h h2 3^ ^2 3+ +^ ^+ +h h+ +^ ^+ +x x+ +x x^ ^x x+ +x xh hx x+ +x x^ ^x x+ +x x2 3+ +2 3^ ^2 3+ +2 3h h2 3+ +2 3^ ^2 3+ +2 3x x2 3x x+ +x x2 3x x^ ^x x2 3x x+ +x x2 3x xh hx x2 3x x+ +x x2 3x x^ ^x x2 3x x+ +x x2 3x x  = ^ ^5 2^ ^5 2+ +^ ^+ +5 2+ +5 2^ ^5 2+ +5 2h h5 3h h5 3+ +h h+ +5 3+ +5 3h h5 3+ +5 3^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +  = 7 8#7 8#7 8  = 56

tyJ g¡f« = x x5 62x x2x x+ +x x+ +x x5 6+ +5 6x x5 6x x+ +x x5 6x x  = 5 5 5 625 525 5+ +5 6+ +5 6+ +5 5+ +5 5^ h5 6^ h5 6^ h+ +^ h+ +5 6+ +5 6^ h5 6+ +5 6  = 25 + 25 + 6 = 56
Mfnt, Ï¢rk‹gh£o‹ ÏUg¡f§fë‹ kÂ¥òfS« x 5=  vD«nghJ rk« 

M»‹wd.



Ï¥bghGJ, x 5=-  vd vL¤J¡bfh©lhš,

ÏlJ g¡f« = ^ ^x x^ ^x x2 3^ ^2 3+ +^ ^+ +x x+ +x x^ ^x x+ +x x2 3+ +2 3^ ^2 3+ +2 3x x2 3x x+ +x x2 3x x^ ^x x2 3x x+ +x x2 3x xh h2 3h h2 3+ +h h+ +x x+ +x xh hx x+ +x x2 3+ +2 3h h2 3+ +2 3x x2 3x x+ +x x2 3x xh hx x2 3x x+ +x x2 3x x^ ^h h^ ^2 3^ ^2 3h h2 3^ ^2 3+ +^ ^+ +h h+ +^ ^+ +x x+ +x x^ ^x x+ +x xh hx x+ +x x^ ^x x+ +x x2 3+ +2 3^ ^2 3+ +2 3h h2 3+ +2 3^ ^2 3+ +2 3x x2 3x x+ +x x2 3x x^ ^x x2 3x x+ +x x2 3x xh hx x2 3x x+ +x x2 3x x^ ^x x2 3x x+ +x x2 3x x  = ^ ^5 2^ ^5 2- +^ ^- +5 2- +5 2^ ^5 2- +5 2h h5 3h h5 3- +h h- +5 3- +5 3h h5 3- +5 3^ ^h h^ ^  = ^ ^3 2^ ^3 2- -^ ^- -3 2- -3 2^ ^3 2- -3 2h h3 2h h3 23 2- -3 2h h3 2- -3 2^ ^h h^ ^3 2^ ^3 2h h3 2^ ^3 23 2- -3 2^ ^3 2- -3 2h h3 2- -3 2^ ^3 2- -3 2  = 6
tyJ g¡f« = x x5 62x x2x x+ +x x+ +x x5 6+ +5 6x x5 6x x+ +x x5 6x x  = 5 6- +5 6- +5 6^ ^5 5^ ^5 5- +^ ^- +5 5- +5 5^ ^5 5- +5 5h h5 6h h5 6- +h h- +5 6- +5 6h h5 6- +5 6^ ^h h^ ^5 5^ ^5 5h h5 5^ ^5 52^ ^2h h2^ ^25 525 5^ ^5 525 5h h5 525 5^ ^5 525 5- +^ ^- +h h- +^ ^- +5 5- +5 5^ ^5 5- +5 5h h5 5- +5 5^ ^5 5- +5 55 525 5- +5 525 5^ ^5 525 5- +5 525 5h h5 525 5- +5 525 5^ ^5 525 5- +5 525 5  = 25 25 6- +25- +25  = 6

x 5=-  vD« nghJ« Ï¢rk‹gh£o‹ ÏUg¡f¤J kÂ¥òfS« rkkh»‹wd.

Mfnt Ï¢rk‹gh£oš cŸs kh¿¡F vªj kÂ¥ig më¤jhY«, ÏlJg¡f 

kÂ¥ò« tyJg¡f kÂ¥ò« rkkh»wJ. vdnt ^ ^x x^ ^x x2 3^ ^2 3+ +^ ^+ +x x+ +x x^ ^x x+ +x x2 3+ +2 3^ ^2 3+ +2 3x x2 3x x+ +x x2 3x x^ ^x x2 3x x+ +x x2 3x xh h2 3h h2 3+ +h h+ +x x+ +x xh hx x+ +x x2 3+ +2 3h h2 3+ +2 3x x2 3x x+ +x x2 3x xh hx x2 3x x+ +x x2 3x x^ ^h h^ ^2 3^ ^2 3h h2 3^ ^2 3+ +^ ^+ +h h+ +^ ^+ +x x+ +x x^ ^x x+ +x xh hx x+ +x x^ ^x x+ +x x2 3+ +2 3^ ^2 3+ +2 3h h2 3+ +2 3^ ^2 3+ +2 3x x2 3x x+ +x x2 3x x^ ^x x2 3x x+ +x x2 3x xh hx x2 3x x+ +x x2 3x x^ ^x x2 3x x+ +x x2 3x x  = x x5 62x x2x x+ +x x+ +x x5 6+ +5 6x x5 6x x+ +x x5 6x x  v‹gJ 

xU K‰bwhUik MF«.

K‰bwhUik: kh¿ V‰F« všyh kÂ¥òfS« xU rk‹gh£il ãiwÎ brŒÍ«    kh¿ V‰F« všyh kÂ¥òfS« xU rk‹gh£il ãiwÎ brŒÍ«   

våš m¢rk‹ghL xU K‰bwhUik vd¥gL«.

Ñœ¡fh©gitfŸ xU K‰bwhUikah? Ïšiyah? v‹gij¢ 

rçgh®.

(i) 5 4^ hx^ hx5 4^ h5 4x5 4x^ hx5 4x +^ h+5 4+5 4^ h5 4+5 4  = x5 2x5 2x 0+5 2+5 2          (ii) 6x + 10 = 4x + 10 = 4x + 10 = 4  + 20.

2.4.1  Ïa‰fâj K‰bwhUikfŸ

gy fz¡Ffis¤ Ô®¡f mÂf« ga‹gL« _‹W K¡»a Ïa‰fâj 

K‰bwhUikfis eh« Ï¥bghGJ f‰ngh«. X® <UW¥ò¡ nfhitia k‰nwh® 

<UW¥ò¡ nfhitahš bgU¡Ftj‹ _y« eh« Ï«K‰bwhUikfis¥ bgW»nwh«.

Kjyh« K‰bwhUik

2^ ha b^ ha b+^ h+a b+a b^ ha b+a b  v‹gij¡ fUJnth«.

2^ ha b^ ha b+^ h+a b+a b^ ha b+a b  = 

  = a a a b2 2a a2 2a ab b2 2b ba b2 2a b+ + +a a+ + +a ab b+ + +b ba b+ + +a b2 2
+ + +

2 2a a2 2a a+ + +a a2 2a ab b2 2b b+ + +b b2 2b ba b2 2a b+ + +a b2 2a b

  = a a b b2 2a a2 2a ab a2 2b ab b2 2b b+ + +a a+ + +a ab a+ + +b ab b+ + +b b2 2
+ + +

2 2a a2 2a a+ + +a a2 2a ab a2 2b a+ + +b a2 2b ab b2 2b b+ + +b b2 2b b   [a  ab = ba]

  = a ab b2 222 22a a2 2a ab b2 2b b+ +a a+ +a a2a a2+ +2a a2 b b+ +b b2 2
+ +

2 222 22+ +22 22a a2 2a a+ +a a2 2a a2a a22 22a a2+ +2a a22 22a a2 b b2 2b b+ +b b2 2b b

Mfnt, a b 2+^ h = 2a ab b2 2
+ +

a b 2+^ h  Ï‹ toéaš és¡f«

Ï¥gl¤Âš,

ABCD v‹w rJu¤Â‹ g¡f«

^ ha b^ ha b+^ h+a b+a b^ ha b+a b  MF«.

`  rJu« ABCD -Ï‹ gu¥ò

                                        = ^ ^a b^ ^a b+ +^ ^+ +a b+ +a b^ ^a b+ +a bh ha bh ha b+ +h h+ +a b+ +a bh ha b+ +a b^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +
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Ïa‰fâj«

= rJu« AEHG Ï‹ gu¥ò + br›tf« EBIH Ï‹ gu¥ò +

 br›tf« GHFD Ï‹ gu¥ò + rJu« HICF Ï‹ gu¥ò

  = ^ ^ ^ ^a a^ ^ ^ ^a a# # # #^ ^ ^ ^# # # #a a# # # #a a^ ^ ^ ^a a# # # #a ah h h hb bh h h hb b# # # #h h h h# # # #b b# # # #b bh h h hb b# # # #b b^ ^ ^ ^h h h h^ ^ ^ ^b a^ ^ ^ ^b ah h h hb a^ ^ ^ ^b a a b^ ^ ^ ^a bh h h ha b^ ^ ^ ^a b# # # #^ ^ ^ ^# # # #h h h h# # # #^ ^ ^ ^# # # #b a# # # #b a^ ^ ^ ^b a# # # #b ah h h hb a# # # #b a^ ^ ^ ^b a# # # #b a a b# # # #a b^ ^ ^ ^a b# # # #a bh h h ha b# # # #a b^ ^ ^ ^a b# # # #a b# # # #+ +# # # #^ ^ ^ ^# # # #+ +# # # #h h h h# # # #+ +# # # #^ ^ ^ ^# # # #+ +# # # #b a# # # #b a+ +b a# # # #b a^ ^ ^ ^b a# # # #b a+ +b a# # # #b ah h h hb a# # # #b a+ +b a# # # #b a^ ^ ^ ^b a# # # #b a+ +b a# # # #b a# # # #+# # # #^ ^ ^ ^# # # #+# # # #h h h h# # # #+# # # #^ ^ ^ ^# # # #+# # # #

  = a b b b2 2a b2 2a b b b2 2b b+ + +a b+ + +a ba a+ + +a ab b+ + +b b2 2
+ + +

2 2a b2 2a b+ + +a b2 2a ba a2 2a a+ + +a a2 2a ab b2 2b b+ + +b b2 2b b

2^ ha b^ ha b+^ h+a b+a b^ ha b+a b  = a ab b2 2a a2 2a ab b2 2b b22 22+ +a a+ +a ab b+ +b ba a2a a+ +a a2a a2 2
+ +

2 2a a2 2a a+ +a a2 2a ab b2 2b b+ +b b2 2b b22 22+ +22 22a a2a a2 2a a2a a+ +a a2a a2 2a a2a a

`         2^ ha b^ ha b+^ h+a b+a b^ ha b+a b  = a ab b2 2a a2 2a ab b2 2b b22 22+ +a a+ +a ab b+ +b ba a2a a+ +a a2a a2 2
+ +

2 2a a2 2a a+ +a a2 2a ab b2 2b b+ +b b2 2b b22 22+ +22 22a a2a a2 2a a2a a+ +a a2a a2 2a a2a a

Ïu©lh« K‰bwhUik

2^ ha b^ ha ba b-a b^ ha b-a b  v‹gij¡ fUJnth«.

2^ ha b^ ha ba b-a b^ ha b-a b  = 

  = a a a b2 2a a2 2a ab b2 2b ba b2 2a b- - +a a- - +a ab b- - +b ba b- - +a b2 2
- - +

2 2a a2 2a a- - +a a2 2a ab b2 2b b- - +b b2 2b ba b2 2a b- - +a b2 2a b

  = a a b b2 2a a2 2a ab a2 2b ab b2 2b b- - +a a- - +a ab a- - +b ab b- - +b b2 2
- - +

2 2a a2 2a a- - +a a2 2a ab a2 2b a- - +b a2 2b ab b2 2b b- - +b b2 2b b

  = a ab b2 2a a2 2a ab b2 2b b22 22- +a a- +a ab b- +b ba a2a a- +a a2a a2 2
- +

2 2a a2 2a a- +a a2 2a ab b2 2b b- +b b2 2b b22 22- +22 22a a2a a2 2a a2a a- +a a2a a2 2a a2a a

 Mfnt, a b 2-^ h  = 2a ab b2 2
- +

a b 2-^ h  Ï‹ toéaš és¡f«

ABCD v‹w rJu¤Â‹ gu¥ò a2  rJu myFfŸ MF«.

^ ha b^ ha ba b-a b^ ha b-a b  I g¡fkhf¡ bfh©l AHFE v‹w 

rJu¤Â‹ gu¥ò 2^ ha b^ ha ba b-a b^ ha b-a b  rJu myFfŸ MF«.

ÏJ gl¤Âš Úyt©z¤Âš cŸs rJu¥ 

gFÂahF«.

br›tf« BCIH Ï‹ gu¥ò =  a b#a b#a b  rJu myFfŸ

br›tf« EGCD Ï‹ gu¥ò = a b#a b#a b  rJu myFfŸ

rJu« FGCI Ï‹ gu¥ò = b2  rJu myFfŸ

BGFH Ï‹ gu¥ò =  br›tf« BCIH Ï‹ gu¥ò - 

           rJu« FGCI Ï‹ gu¥ò

          = ab b2
-

Ï¥bghGJ, rJu« AHFE Ï‹ gu¥ò

  = rJu« ABCD Ï‹ gu¥ò - (br›tf« EGCD
   Ï‹ gu¥ò + br›tf« BGFH Ï‹ gu¥ò)

2^ ha b^ ha ba b-a b^ ha b-a b  = a a2 2a a2 2a a- +a a- +a a2 2
- +

2 2a a2 2a a- +a a2 2a a^ hb a^ hb ab b^ hb b2 2^ h2 2b a2 2b a^ hb a2 2b ab b2 2b b^ hb b2 2b b- +^ h- +a a- +a a^ ha a- +a ab a- +b a^ hb a- +b a2 2
- +

2 2^ h2 2
- +

2 2a a2 2a a- +a a2 2a a^ ha a2 2a a- +a a2 2a ab a2 2b a- +b a2 2b a^ hb a2 2b a- +b a2 2b ab b-b b^ hb b-b b

  = a a b b2 2a a2 2a ab a2 2b ab b2 2b b- - +a a- - +a ab a- - +b ab b- - +b b2 2
- - +

2 2a a2 2a a- - +a a2 2a ab a2 2b a- - +b a2 2b ab b2 2b b- - +b b2 2b b

  = a ab b2 2a a2 2a ab b2 2b b22 22- +a a- +a ab b- +b ba a2a a- +a a2a a2 2
- +

2 2a a2 2a a- +a a2 2a ab b2 2b b- +b b2 2b b22 22- +22 22a a2a a2 2a a2a a- +a a2a a2 2a a2a a

2` ^ ha b^ ha ba b-a b^ ha b-a b  = a ab b2 2a a2 2a ab b2 2b b22 22- +a a- +a ab b- +b ba a2a a- +a a2a a2 2
- +

2 2a a2 2a a- +a a2 2a ab b2 2b b- +b b2 2b b22 22- +22 22a a2a a2 2a a2a a- +a a2a a2 2a a2a a



_‹wh« K‰bwhUik

^ ^a b^ ^a b+ -^ ^+ -a b+ -a b^ ^a b+ -a bh ha bh ha b+ -h h+ -a b+ -a bh ha b+ -a b^ ^h h^ ^+ -^ ^+ -h h+ -^ ^+ -  v‹gij¡ fUJnth«.

  = a a a b2 2a a2 2a ab b2 2b ba b2 2a b- + -a a- + -a ab b- + -b ba b- + -a b2 2
- + -

2 2a a2 2a a- + -a a2 2a ab b2 2b b- + -b b2 2b ba b2 2a b- + -a b2 2a b

  = a a b b2 2a a2 2a ab a2 2b ab b2 2b b- + -a a- + -a ab a- + -b ab b- + -b b2 2
- + -

2 2a a2 2a a- + -a a2 2a ab a2 2b a- + -b a2 2b ab b2 2b b- + -b b2 2b b   [a  ab = ba]
  = a b2 2a b2 2a ba b-a b

Mfnt, a b a b+ -^ ^h h = a b2 2
-

a b a b+ -^ ^h h Ï‹ toéaš és¡f«

br›tf« AHGE Ï‹ gu¥ò = ^ ^a b^ ^a b+ -^ ^+ -a b+ -a b^ ^a b+ -a bh ha bh ha b+ -h h+ -a b+ -a bh ha b+ -a b^ ^h h^ ^#^ ^#h h#^ ^#+ -^ ^+ -h h+ -^ ^+ -#+ -#^ ^#+ -#h h#+ -#^ ^#+ -#

 = rJu« ABCD Ï‹ gu¥ò -

  br›tf« EFCD Ï‹ gu¥ò +

  br›tf« BHIC Ï‹ gu¥ò -

  rJu« FGIC Ï‹ gu¥ò

 = a a b b2 2a a2 2a ab a2 2b ab b2 2b b- + -a a- + -a ab a- + -b ab b- + -b b2 2
- + -

2 2a a2 2a a- + -a a2 2a ab a2 2b a- + -b a2 2b ab b2 2b b- + -b b2 2b b

 = a b2 2a b2 2a ba b-a b

` ^ ^a b^ ^a b+ -^ ^+ -a b+ -a b^ ^a b+ -a bh ha bh ha b+ -h h+ -a b+ -a bh ha b+ -a b^ ^h h^ ^#^ ^#h h#^ ^#+ -^ ^+ -h h+ -^ ^+ -#+ -#^ ^#+ -#h h#+ -#^ ^#+ -#  = a b2 2a b2 2a ba b-a b

bghJ K‰bwhUik

(x + a(x + a( ) (x + a) (x + a x + b) (x + b) ( )x + b)x + b  v‹gij¡ fUJnth«

  = x bx ax ax ax ax a b2x b2x b+ +x b+ +x bx a+ +x a +x a+x a

  = x ax bx ab2x a2x a+ +x a+ +x ax b+ +x bx ax bx a+ +x ax bx a +x a+x a

Mfnt, x a x b+ +^ ^h h = x a b x ab2
+ + +^ h

x a x b+ +^ ^h h Ï‹ toéaš és¡f«

br›tf« ABCD Ï‹ gu¥ò = ^ ^x a^ ^x a+ +^ ^+ +x a+ +x a^ ^x a+ +x ah hx bh hx b+ +h h+ +x b+ +x bh hx b+ +x b^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +

  = rJu« DHIG Ï‹ gu¥ò +

    br›tf« AEIH Ï‹ gu¥ò +

    br›tf« IFCG Ï‹ gu¥ò +

    br›tf« EBFI Ï‹ gu¥ò

  = x ax bx ab2x a2x a+ +x a+ +x ax b+ +x bx ax bx a+ +x ax bx a +x a+x a

  = x a b x ab2x a2x a+ +x a+ +x a +^ hb x^ hb x+ +^ h+ +x a+ +x a^ hx a+ +x a

      ∴        ^ ^x a^ ^x a+ +^ ^+ +x a+ +x a^ ^x a+ +x ah hx bh hx b+ +h h+ +x b+ +x bh hx b+ +x b^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +  = x a b x ab2x a2x a+ +x a+ +x a +^ hb x^ hb x+ +^ h+ +x a+ +x a^ hx a+ +x a
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Ïa‰fâj«

Ïa‰fâj K‰bwhUikfŸ

• a a2a a2 b b2 2 222 22a a2 2a a2a a22 22a a2 b b2 2b b+ +a a+ +a a2+ +2 2 2
+ +

2 2a a2 2a a+ +a a2 2a a/+ +/ +b b+b bb b2 2b b+b b2 2b b^ ha b^ ha b+ +^ h+ +a b+ +a b^ ha b+ +a b

• a a2a a2 b b2 2 222 22a a2 2a a2a a22 22a a2 b b2 2b b/- -a a- -a a/- -/ +b b+b bb b2 2b b+b b2 2b b^ ha b^ ha b- -^ h- -a b- -a b^ ha b- -a b

• a b2 2a b2 2a b/ a b-a b^ ^a b^ ^a b+ -^ ^+ -a b+ -a b^ ^a b+ -a bh ha bh ha b+ -h h+ -a b+ -a bh ha b+ -a b^ ^h h^ ^+ -^ ^+ -h h+ -^ ^+ -

• x a b x ab2x a2x a/ + +x a+ +x a+ +x a+ +x a +^ ^x a^ ^x a+ +^ ^+ +x a+ +x a^ ^x a+ +x a ^+ +^+ +x a+ +x a^x a+ +x ah hx bh hx b+ +h h+ +x b+ +x bh hx b+ +x b^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ + hb xhb x

(bghJthf K‰bwhUikfë‹ rkãiy¡F ‘/ ’ v‹w F¿p£il¥ ga‹gL¤JtJ tH¡f«. vëik 

fUÂ Ï§F eh«  ‘=’ v‹w F¿p£il¥ ga‹gL¤J»nwh«.)

2.4.2  K‰bwhUikfis¥ ga‹gL¤Jjš

vL¤J¡fh£L 2.9

éçth¡Ff :  (i) 2^ h5^ h5x^ hx +^ h+   (ii) 2^ hx y^ hx y2^ h2x y2x y^ hx y2x y+^ h+x y+x y^ hx y+x y   (iii) 2^ hx y^ hx y2 3^ h2 3x y2 3x y^ hx y2 3x yx y+x y^ hx y+x y2 3+2 3^ h2 3+2 3x y2 3x y+x y2 3x y^ hx y2 3x y+x y2 3x y   (iv) 1052 .
Ô®Î

(i) 2^ hx^ hx 5^ h5+^ h+  = x x 52 252 252 22 52 22 52 22 52 22 52 22 52 22 52 2x x2 2x x2 52 22 5+ +2 5+ +2 5+ +2 5+ +2 5+ +x x+ +x x2 5+ +2 5x x2 5x x+ +x x2 5x x+ +x x+ +x xx x2 5x x+ +x x2 5x x2 2
+ +

2 22 52 22 5+ +2 52 22 5x x2 5x x2 2x x2 5x x+ +x x2 5x x2 2x x2 5x x2 2
+ +

2 2x x2 2x x+ +x x2 2x x2 52 22 5+ +2 52 22 5x x2 5x x2 2x x2 5x x+ +x x2 5x x2 2x x2 5x x^2 2^2 22 52 22 5^2 52 22 5+ +^+ +x x+ +x x^x x+ +x xx x2 5x x+ +x x2 5x x^x x2 5x x+ +x x2 5x x2 52 22 5+ +2 52 22 5^2 52 22 5+ +2 52 22 5x x2 5x x2 2x x2 5x x+ +x x2 5x x2 2x x2 5x x^x x2 5x x2 2x x2 5x x+ +x x2 5x x2 2x x2 5x x ^2 2^2 22 52 22 5^2 52 22 5+ +^+ +2 5+ +2 5^2 5+ +2 52 52 22 5+ +2 52 22 5^2 52 22 5+ +2 52 22 5h2 2h2 22 52 22 5h2 52 22 5+ +h+ +2 5+ +2 5h2 5+ +2 52 52 22 5+ +2 52 22 5h2 52 22 5+ +2 52 22 5h2 2h2 2
+ +h+ +

2 2
+ +

2 2h2 2
+ +

2 2

  = x x10 252x x2x x+ +x x+ +x x10+ +10x x10x x+ +x x10x x

kh‰W Kiw : 2^ h5^ h5x^ hx +^ h+  = ^ ^x x^ ^x x5 5^ ^5 5+ +^ ^+ +x x+ +x x^ ^x x+ +x x5 5+ +5 5^ ^5 5+ +5 5x x5 5x x+ +x x5 5x x^ ^x x5 5x x+ +x x5 5x xh h5 5h h5 5+ +h h+ +x x+ +x xh hx x+ +x x5 5+ +5 5h h5 5+ +5 5x x5 5x x+ +x x5 5x xh hx x5 5x x+ +x x5 5x x^ ^h h^ ^5 5^ ^5 5h h5 5^ ^5 5+ +^ ^+ +h h+ +^ ^+ +x x+ +x x^ ^x x+ +x xh hx x+ +x x^ ^x x+ +x x5 5+ +5 5^ ^5 5+ +5 5h h5 5+ +5 5^ ^5 5+ +5 5x x5 5x x+ +x x5 5x x^ ^x x5 5x x+ +x x5 5x xh hx x5 5x x+ +x x5 5x x^ ^x x5 5x x+ +x x5 5x x

  = x x^ ^x x^ ^x x 5 5^ ^5 5+ +^ ^+ +5 5+ +5 5^ ^5 5+ +5 5h hxh hx5 5h h5 5x5 5xh hx5 5x +h h+5 5+5 5h h5 5+5 5^ ^h h^ ^5 5^ ^5 5h h5 5^ ^5 555 55^ ^55 55h h55 55^ ^55 55+ +^ ^+ +h h+ +^ ^+ +5 5+ +5 5^ ^5 5+ +5 5h h5 5+ +5 5^ ^5 5+ +5 5

  = x x x5 5 252x x2x x+ +x x+ +x x5 5+ +5 5x x5 5x x+ +x x5 5x x +

  = x x10 252x x2x x+ +x x+ +x x10+ +10x x10x x+ +x x10x x

(ii) 2^ h2^ h2x y^ hx y2x y2^ h2x y2+^ h+x y+x y^ hx y+x y  = x x y y2 2 2y y2y y2x x2x x 2
+ +x x+ +x x y y+ +y y2 2+ +2 2x x2 2x x+ +x x2 2x x^ ^2 2^ ^2 2+ +^ ^+ +x x+ +x x^ ^x x+ +x x2 2+ +2 2^ ^2 2+ +2 2x x2 2x x+ +x x2 2x x^ ^x x2 2x x+ +x x2 2x x ^y y^y yh hy yh hy y2 2h h2 2+ +h h+ +y y+ +y yh hy y+ +y y2 2+ +2 2h h2 2+ +2 2^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2+ +^ ^+ +h h+ +^ ^+ +2 2+ +2 2^ ^2 2+ +2 2h h2 2+ +2 2^ ^2 2+ +2 2 h

  = x xy yy y4 4y y2 2x x2 2x xy y2 2y y4 42 24 4y y4 4y y2 2y y4 4y y+ +x x+ +x xy y+ +y yx xy yx x+ +x xy yx xx x4 4x x+ +x x4 4x xy y4 4y y+ +y y4 4y yx xy yx x4 4x xy yx x+ +x xy yx x4 4x xy yx x2 2
+ +

2 2x x2 2x x+ +x x2 2x x4 42 24 4+ +4 42 24 4x x4 4x x2 2x x4 4x x+ +x x4 4x x2 2x x4 4x xy y4 4y y2 2y y4 4y y+ +y y4 4y y2 2y y4 4y yx xy yx x4 4x xy yx x2 2x xy yx x4 4x xy yx x+ +x xy yx x4 4x xy yx x2 2x xy yx x4 4x xy yx x

kh‰W Kiw : 2^ hx y^ hx y2^ h2x y2x y^ hx y2x y+^ h+x y+x y^ hx y+x y  = ^ ^x y^ ^x y2 2^ ^2 2+ +^ ^+ +x y+ +x y^ ^x y+ +x y2 2+ +2 2^ ^2 2+ +2 2x y2 2x y+ +x y2 2x y^ ^x y2 2x y+ +x y2 2x yh hx yh hx y2 2h h2 2x y2 2x yh hx y2 2x y+ +h h+ +x y+ +x yh hx y+ +x y2 2+ +2 2h h2 2+ +2 2x y2 2x y+ +x y2 2x yh hx y2 2x y+ +x y2 2x y^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +2 2+ +2 2^ ^2 2+ +2 2h h2 2+ +2 2^ ^2 2+ +2 2

  = x x^ ^x x^ ^x x y y^ ^y y2 2^ ^2 2+ +^ ^+ +y y+ +y y^ ^y y+ +y y2 2+ +2 2^ ^2 2+ +2 2y y2 2y y+ +y y2 2y y^ ^y y2 2y y+ +y y2 2y yh hx yh hx y2 2h h2 2x y2 2x yh hx y2 2x yx y+x yh hx y+x y2 2+2 2h h2 2+2 2x y2 2x y+x y2 2x yh hx y2 2x y+x y2 2x y^ ^h h^ ^y y^ ^y yh hy y^ ^y y2 2^ ^2 2h h2 2^ ^2 222 22^ ^22 22h h22 22^ ^22 22y y2 2y y^ ^y y2 2y yh hy y2 2y y^ ^y y2 2y y2y y22 22y y2^ ^2y y22 22y y2h h2y y22 22y y2^ ^2y y22 22y y2y y+ +y y^ ^y y+ +y yh hy y+ +y y^ ^y y+ +y y2 2+ +2 2^ ^2 2+ +2 2h h2 2+ +2 2^ ^2 2+ +2 2y y2 2y y+ +y y2 2y y^ ^y y2 2y y+ +y y2 2y yh hy y2 2y y+ +y y2 2y y^ ^y y2 2y y+ +y y2 2y y

  = x xy yx yy yx yy yy y2 2y yx y4x y2 2x x2 2x xy y2 2y yx y2 2x yy yx yy y2 2y yx yy y2 22 22 2y y2 2y y2 2y y2 2y y 42 24x y4x y2 2x y4x y+ +x x+ +x xy y+ +y yx xy yx x+ +x xy yx xx x2 2x x+ +x x2 2x xy y2 2y y+ +y y2 2y yx xy yx x2 2x xy yx x+ +x xy yx x2 2x xy yx x2 2
+ +

2 2x x2 2x x+ +x x2 2x x2 22 22 2+ +2 22 22 2x x2 2x x2 2x x2 2x x+ +x x2 2x x2 2x x2 2x xy y2 2y y2 2y y2 2y y+ +y y2 2y y2 2y y2 2y yx xy yx x2 2x xy yx x2 2x xy yx x2 2x xy yx x+ +x xy yx x2 2x xy yx x2 2x xy yx x2 2x xy yx x x y+x y2 2
+

2 2x y2 2x y+x y2 2x y   [ ]xy yxa =

  = x xy yy y4 4y y2 2x x2 2x xy y2 2y y4 42 24 4y y4 4y y2 2y y4 4y y+ +x x+ +x xy y+ +y yx xy yx x+ +x xy yx xx x4 4x x+ +x x4 4x xy y4 4y y+ +y y4 4y yx xy yx x4 4x xy yx x+ +x xy yx x4 4x xy yx x2 2
+ +

2 2x x2 2x x+ +x x2 2x x4 42 24 4+ +4 42 24 4x x4 4x x2 2x x4 4x x+ +x x4 4x x2 2x x4 4x xy y4 4y y2 2y y4 4y y+ +y y4 4y y2 2y y4 4y yx xy yx x4 4x xy yx x2 2x xy yx x4 4x xy yx x+ +x xy yx x4 4x xy yx x2 2x xy yx x4 4x xy yx x

(iii) 2^ h2 3^ h2 3x y^ hx y2 3x y2 3^ h2 3x y2 32 3+2 3^ h2 3+2 3x y+x y^ hx y+x y2 3x y2 3+2 3x y2 3^ h2 3x y2 3+2 3x y2 3  = 2 22 32 22 3+ +2 3+ +2 32 32 22 3+ +2 32 22 3^ ^x x^ ^x x2 2^ ^2 2x x2 2x x^ ^x x2 2x x ^ ^y y^ ^y y2 2^ ^2 22 32 22 3^ ^2 32 22 3+ +^ ^+ +y y+ +y y^ ^y y+ +y y2 3+ +2 3^ ^2 3+ +2 32 2
+ +

2 2^ ^2 2
+ +

2 2y y2 2y y+ +y y2 2y y^ ^y y2 2y y+ +y y2 2y y2 32 22 3+ +2 32 22 3^ ^2 32 22 3+ +2 32 22 3h h2 2h h2 22 32 22 3h h2 32 22 3+ +h h+ +x x+ +x xh hx x+ +x x2 3+ +2 3h h2 3+ +2 3x x2 3x x+ +x x2 3x xh hx x2 3x x+ +x x2 3x x2 2
+ +

2 2h h2 2
+ +

2 2x x2 2x x+ +x x2 2x xh hx x2 2x x+ +x x2 2x x2 32 22 3+ +2 32 22 3h h2 32 22 3+ +2 32 22 3x x2 3x x2 2x x2 3x x+ +x x2 3x x2 2x x2 3x xh hx x2 3x x2 2x x2 3x x+ +x x2 3x x2 2x x2 3x x^ ^h h^ ^x x^ ^x xh hx x^ ^x x2 2^ ^2 2h h2 2^ ^2 2x x2 2x x^ ^x x2 2x xh hx x2 2x x^ ^x x2 2x x2 2^ ^2 2h h2 2^ ^2 22 22 22 2^ ^2 22 22 2h h2 22 22 2^ ^2 22 22 2x x2 2x x2 2x x2 2x x^ ^x x2 2x x2 2x x2 2x xh hx x2 2x x2 2x x2 2x x^ ^x x2 2x x2 2x x2 2x x+ +^ ^+ +h h+ +^ ^+ +x x+ +x x^ ^x x+ +x xh hx x+ +x x^ ^x x+ +x xx x2 2x x+ +x x2 2x x^ ^x x2 2x x+ +x x2 2x xh hx x2 2x x+ +x x2 2x x^ ^x x2 2x x+ +x x2 2x x2 2
+ +

2 2^ ^2 2
+ +

2 2h h2 2
+ +

2 2^ ^2 2
+ +

2 2x x2 2x x+ +x x2 2x x^ ^x x2 2x x+ +x x2 2x xh hx x2 2x x+ +x x2 2x x^ ^x x2 2x x+ +x x2 2x x2 22 22 2+ +2 22 22 2^ ^2 22 22 2+ +2 22 22 2h h2 22 22 2+ +2 22 22 2^ ^2 22 22 2+ +2 22 22 2x x2 2x x2 2x x2 2x x+ +x x2 2x x2 2x x2 2x x^ ^x x2 2x x2 2x x2 2x x+ +x x2 2x x2 2x x2 2x xh hx x2 2x x2 2x x2 2x x+ +x x2 2x x2 2x x2 2x x^ ^x x2 2x x2 2x x2 2x x+ +x x2 2x x2 2x x2 2x x h hy yh hy yy y3y yh hy y3y y2 2h h2 2y y2 2y yh hy y2 2y y32 23h h32 23y y3y y2 2y y3y yh hy y3y y2 2y y3y y^ ^h h^ ^y y^ ^y yh hy y^ ^y y2 2^ ^2 2h h2 2^ ^2 2y y2 2y y^ ^y y2 2y yh hy y2 2y y^ ^y y2 2y yy y+ +y y^ ^y y+ +y yh hy y+ +y y^ ^y y+ +y y2 2
+ +

2 2^ ^2 2
+ +

2 2h h2 2
+ +

2 2^ ^2 2
+ +

2 2y y2 2y y+ +y y2 2y y^ ^y y2 2y y+ +y y2 2y yh hy y2 2y y+ +y y2 2y y^ ^y y2 2y y+ +y y2 2y y

  = x xy y4 1x x4 1x xy y2 9y y2 2y y2 2y y4 12 24 1x x4 1x x2 2x x4 1x x2 92 22 9y y2 9y y2 2y y2 9y y+ +x x+ +x xy y+ +y yx xy yx x+ +x xy yx xx x4 1x x+ +x x4 1x xx x2 9x x+ +x x2 9x xy y2 9y y+ +y y2 9y yx xy yx x2 9x xy yx x+ +x xy yx x2 9x xy yx x2 2
+ +

2 2x x2 2x x+ +x x2 2x x4 12 24 1+ +4 12 24 1x x4 1x x2 2x x4 1x x+ +x x4 1x x2 2x x4 1x x2 92 22 9+ +2 92 22 9x x2 9x x2 2x x2 9x x+ +x x2 9x x2 2x x2 9x xy y2 9y y2 2y y2 9y y+ +y y2 9y y2 2y y2 9y yx xy yx x2 9x xy yx x2 2x xy yx x2 9x xy yx x+ +x xy yx x2 9x xy yx x2 2x xy yx x2 9x xy yx x

kh‰WKiw : 2^ hx y^ hx y2 3^ h2 3x y2 3x y^ hx y2 3x yx y+x y^ hx y+x y2 3+2 3^ h2 3+2 3x y2 3x y+x y2 3x y^ hx y2 3x y+x y2 3x y  = ^ ^x y^ ^x y2 3^ ^2 3x y2 3x y^ ^x y2 3x y+ +^ ^+ +x y+ +x y^ ^x y+ +x y2 3+ +2 3^ ^2 3+ +2 3x y2 3x y+ +x y2 3x y^ ^x y2 3x y+ +x y2 3x yh hx yh hx y2 3h h2 3x y2 3x yh hx y2 3x y+ +h h+ +x y+ +x yh hx y+ +x y2 3+ +2 3h h2 3+ +2 3x y2 3x y+ +x y2 3x yh hx y2 3x y+ +x y2 3x y^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +

  = 2 3x x2 3x x2 3^ ^2 3^ ^2 3x x^ ^x x2 3x x2 3^ ^2 3x x2 3y y^ ^y y2 32 32 3^ ^2 32 32 32 3x x2 32 32 3x x2 3^ ^2 3x x2 32 32 3x x2 3+ +^ ^+ +2 3+ +2 3^ ^2 3+ +2 3y y+ +y y^ ^y y+ +y y2 3y y2 3+ +2 3y y2 3^ ^2 3y y2 3+ +2 3y y2 32 32 32 3+ +2 32 32 3^ ^2 32 32 3+ +2 32 32 3h hx yh hx y2 3h h2 3x y2 3x yh hx y2 3x yx y+x yh hx y+x y2 3+2 3h h2 3+2 3x y2 3x y+x y2 3x yh hx y2 3x y+x y2 3x y^ ^h h^ ^2 3^ ^2 3h h2 3^ ^2 3y y^ ^y yh hy y^ ^y y2 3y y2 3^ ^2 3y y2 3h h2 3y y2 3^ ^2 3y y2 32 3+ +2 3^ ^2 3+ +2 3h h2 3+ +2 3^ ^2 3+ +2 3y y+ +y y^ ^y y+ +y yh hy y+ +y y^ ^y y+ +y y2 3y y2 3+ +2 3y y2 3^ ^2 3y y2 3+ +2 3y y2 3h h2 3y y2 3+ +2 3y y2 3^ ^2 3y y2 3+ +2 3y y2 3

  = + + +^ ^x x^ ^x x2 2^ ^2 2x x2 2x x^ ^x x2 2x x ^ ^2 3^ ^2 3^ ^x y^ ^x y+ +^ ^+ +x y+ +x y^ ^x y+ +x y2 3+ +2 3^ ^2 3+ +2 3x y2 3x y+ +x y2 3x y^ ^x y2 3x y+ +x y2 3x y ^ ^y x^ ^y x3 2^ ^3 2y x3 2y x^ ^y x3 2y x ^ ^y y^ ^y y3 3^ ^3 3y y3 3y y^ ^y y3 3y yh hx xh hx x2 2h h2 2x x2 2x xh hx x2 2x x^ ^h h^ ^x x^ ^x xh hx x^ ^x x2 2^ ^2 2h h2 2^ ^2 2x x2 2x x^ ^x x2 2x xh hx x2 2x x^ ^x x2 2x x h hx yh hx y2 3h h2 3+ +h h+ +x y+ +x yh hx y+ +x y2 3+ +2 3h h2 3+ +2 3x y2 3x y+ +x y2 3x yh hx y2 3x y+ +x y2 3x y^ ^h h^ ^2 3^ ^2 3h h2 3^ ^2 3^ ^h h^ ^x y^ ^x yh hx y^ ^x yx y+ +x y^ ^x y+ +x yh hx y+ +x y^ ^x y+ +x y2 3+ +2 3^ ^2 3+ +2 3h h2 3+ +2 3^ ^2 3+ +2 3x y2 3x y+ +x y2 3x y^ ^x y2 3x y+ +x y2 3x yh hx y2 3x y+ +x y2 3x y^ ^x y2 3x y+ +x y2 3x y h hy xh hy x3 2h h3 2y x3 2y xh hy x3 2y x^ ^h h^ ^y x^ ^y xh hy x^ ^y x3 2^ ^3 2h h3 2^ ^3 2y x3 2y x^ ^y x3 2y xh hy x3 2y x^ ^y x3 2y x h hy yh hy y3 3h h3 3y y3 3y yh hy y3 3y y^ ^h h^ ^y y^ ^y yh hy y^ ^y y3 3^ ^3 3h h3 3^ ^3 3y y3 3y y^ ^y y3 3y yh hy y3 3y y^ ^y y3 3y y

  = x xy yx yy yx yy y4 y y6 6 9y yx y6 6 9x yy yx yy y6 6 9y yx yy y2 2x x2 2x x x y2 2x y6 6 92 26 6 9y y6 6 9y y2 2y y6 6 9y yx y6 6 9x y2 2x y6 6 9x yy yx yy y6 6 9y yx yy y2 2y yx yy y6 6 9y yx yy y+ +x x+ +x xy y+ +y yx xy yx x+ +x xy yx xx x6 6 9x x+ +x x6 6 9x xy y6 6 9y y+ +y y6 6 9y yx xy yx x6 6 9x xy yx x+ +x xy yx x6 6 9x xy yx x2 2
+ +

2 2x x2 2x x+ +x x2 2x x6 6 92 26 6 9+ +6 6 92 26 6 9x x6 6 9x x2 2x x6 6 9x x+ +x x6 6 9x x2 2x x6 6 9x xy y6 6 9y y2 2y y6 6 9y y+ +y y6 6 9y y2 2y y6 6 9y yx xy yx x6 6 9x xy yx x2 2x xy yx x6 6 9x xy yx x+ +x xy yx x6 6 9x xy yx x2 2x xy yx x6 6 9x xy yx x x y+x yx y6 6 9x y+x y6 6 9x y6 6 92 26 6 9+6 6 92 26 6 9x y6 6 9x y2 2x y6 6 9x y+x y6 6 9x y2 2x y6 6 9x y   [ ]xy yxa =

2^ hx y^ hx y2 3^ h2 3x y2 3x y^ hx y2 3x yx y+x y^ hx y+x y2 3+2 3^ h2 3+2 3x y2 3x y+x y2 3x y^ hx y2 3x y+x y2 3x y  = x xy y4 1x x4 1x xy y2 9y y2 2y y2 2y y4 12 24 1x x4 1x x2 2x x4 1x x2 92 22 9y y2 9y y2 2y y2 9y y+ +x x+ +x xy y+ +y yx xy yx x+ +x xy yx xx x4 1x x+ +x x4 1x xx x2 9x x+ +x x2 9x xy y2 9y y+ +y y2 9y yx xy yx x2 9x xy yx x+ +x xy yx x2 9x xy yx x2 2
+ +

2 2x x2 2x x+ +x x2 2x x4 12 24 1+ +4 12 24 1x x4 1x x2 2x x4 1x x+ +x x4 1x x2 2x x4 1x x2 92 22 9+ +2 92 22 9x x2 9x x2 2x x2 9x x+ +x x2 9x x2 2x x2 9x xy y2 9y y2 2y y2 9y y+ +y y2 9y y2 2y y2 9y yx xy yx x2 9x xy yx x2 2x xy yx x2 9x xy yx x+ +x xy yx x2 9x xy yx x2 2x xy yx x2 9x xy yx x

K‰bwhUikia¥ 

ga‹gL¤jš :

(a + b(a + b( )a + b)a + b 2 = a2 + 2ab + b2

Ï§F, a = x, b = 5.

K‰bwhUikia¥ 

ga‹gL¤jš :

(a + b(a + b( )a + b)a + b 2 = a2 + 2ab + b2

Ï§F, a = x, b = 2y= 2y= 2 .

K‰bwhUikia¥ 

ga‹gL¤jš :

(a + b(a + b( )a + b)a + b 2 = a2 + 2ab + b2

Ï§F, a = 2x, b = 3y= 3y= 3 .



(iv) 1052  = 2^ h10^ h100 5^ h0 5+^ h+0 5+0 5^ h0 5+0 5

  = 100 2 52 20 22 20 2 52 25+ +0 2+ +0 22 2
+ +

2 20 22 20 2+ +0 22 20 2^ ^2 2^ ^2 2102 210^ ^102 2100 52 20 5^ ^0 52 20 5+ +^ ^+ +10+ +10^ ^10+ +100 5+ +0 5^ ^0 5+ +0 52 2
+ +

2 2^ ^2 2
+ +

2 2102 210+ +102 210^ ^102 210+ +102 2100 52 20 5+ +0 52 20 5^ ^0 52 20 5+ +0 52 20 5h h2 2h h2 20 52 20 5h h0 52 20 5+ +h h+ +0 5+ +0 5h h0 5+ +0 52 2
+ +

2 2h h2 2
+ +

2 20 52 20 5+ +0 52 20 5h h0 52 20 5+ +0 52 20 5^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 20 52 20 5^ ^0 52 20 5h h0 52 20 5^ ^0 52 20 5+ +^ ^+ +h h+ +^ ^+ +0 5+ +0 5^ ^0 5+ +0 5h h0 5+ +0 5^ ^0 5+ +0 50 52 20 5+ +0 52 20 5^ ^0 52 20 5+ +0 52 20 5h h0 52 20 5+ +0 52 20 5^ ^0 52 20 5+ +0 52 20 5

  = 1000 25+ +1000+ +1000^ h10^ h100 1^ h0 100^ h00#^ h#0 1#0 1^ h0 1#0 1

  = 10000 + 1000 + 25

1052  = 11025

vL¤J¡fh£L 2.10

kÂ¥òfis¡ fh©f : (i) 2^ hx y^ hx yx y-x y^ hx y-x y  (ii) 2^ hp q^ hp q3 2^ h3 2p q3 2p q^ hp q3 2p qp q3 2p q-p q3 2p q^ hp q3 2p q-p q3 2p q  (iii) 972  (iv) 2^ h4 9^ h4 9.4 9.^ h.4 9.

Ô®Î

(i) 2^ hx y^ hx yx y-x y^ hx y-x y  = x x y y2 2y y2 2y y2 2x x2 2x x22 22 y y- +y y- +x x- +x xx x2x x- +x x2x x2 2
- +

2 2y y2 2y y- +y y2 2y y2 2
- +

2 2x x2 2x x- +x x2 2x x22 22- +22 22x x2x x2 2x x2x x- +x x2x x2 2x x2x x^ ^2 2^ ^2 2
- +^ ^- +x x- +x x^ ^x x- +x x2 2
- +

2 2^ ^2 2
- +

2 2x x2 2x x- +x x2 2x x^ ^x x2 2x x- +x x2 2x xh hy yh hy y2 2h h2 2
- +h h- +y y- +y yh hy y- +y y2 2
- +

2 2h h2 2
- +

2 2y y2 2y y- +y y2 2y yh hy y2 2y y- +y y2 2y y^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2
- +^ ^- +h h- +^ ^- +

2 2
- +

2 2^ ^2 2
- +

2 2h h2 2
- +

2 2^ ^2 2
- +

2 2

  = x xy y2 2x x2 2x xy y2 2y y22 22- +x x- +x xy y- +y yx xy yx x- +x xy yx xx x2x x- +x x2x x2 2
- +

2 2x x2 2x x- +x x2 2x xy y2 2y y- +y y2 2y yx xy yx x2 2x xy yx x- +x xy yx x2 2x xy yx x22 22- +22 22x x2x x2 2x x2x x- +x x2x x2 2x x2x x

(ii) 2^ h3 2^ h3 2p q^ hp q3 2p q3 2^ h3 2p q3 23 2p q3 2-3 2p q3 2^ h3 2p q3 2-3 2p q3 2  = 2 23 22 23 2- +3 2- +3 23 22 23 2- +3 22 23 2^ ^p p^ ^p p3 2^ ^3 2p p3 2p p^ ^p p3 2p p ^ ^q q^ ^q q2 2^ ^2 23 22 23 2^ ^3 22 23 2- +^ ^- +q q- +q q^ ^q q- +q q3 2- +3 2^ ^3 2- +3 22 2
- +

2 2^ ^2 2
- +

2 2q q2 2q q- +q q2 2q q^ ^q q2 2q q- +q q2 2q q3 22 23 2- +3 22 23 2^ ^3 22 23 2- +3 22 23 2h hp ph hp p2 2h h2 23 22 23 2h h3 22 23 2- +h h- +p p- +p ph hp p- +p p3 2- +3 2h h3 2- +3 2p p3 2p p- +p p3 2p ph hp p3 2p p- +p p3 2p p2 2
- +

2 2h h2 2
- +

2 2p p2 2p p- +p p2 2p ph hp p2 2p p- +p p2 2p p3 22 23 2- +3 22 23 2h h3 22 23 2- +3 22 23 2p p3 2p p2 2p p3 2p p- +p p3 2p p2 2p p3 2p ph hp p3 2p p2 2p p3 2p p- +p p3 2p p2 2p p3 2p p^ ^h h^ ^p p^ ^p ph hp p^ ^p p3 2^ ^3 2h h3 2^ ^3 2p p3 2p p^ ^p p3 2p ph hp p3 2p p^ ^p p3 2p p2 2^ ^2 2h h2 2^ ^2 23 22 23 2^ ^3 22 23 2h h3 22 23 2^ ^3 22 23 2p p3 2p p2 2p p3 2p p^ ^p p3 2p p2 2p p3 2p ph hp p3 2p p2 2p p3 2p p^ ^p p3 2p p2 2p p3 2p pp p- +p p^ ^p p- +p ph hp p- +p p^ ^p p- +p pp p3 2p p- +p p3 2p p^ ^p p3 2p p- +p p3 2p ph hp p3 2p p- +p p3 2p p^ ^p p3 2p p- +p p3 2p p2 2
- +

2 2^ ^2 2
- +

2 2h h2 2
- +

2 2^ ^2 2
- +

2 2p p2 2p p- +p p2 2p p^ ^p p2 2p p- +p p2 2p ph hp p2 2p p- +p p2 2p p^ ^p p2 2p p- +p p2 2p p3 22 23 2- +3 22 23 2^ ^3 22 23 2- +3 22 23 2h h3 22 23 2- +3 22 23 2^ ^3 22 23 2- +3 22 23 2p p3 2p p2 2p p3 2p p- +p p3 2p p2 2p p3 2p p^ ^p p3 2p p2 2p p3 2p p- +p p3 2p p2 2p p3 2p ph hp p3 2p p2 2p p3 2p p- +p p3 2p p2 2p p3 2p p^ ^p p3 2p p2 2p p3 2p p- +p p3 2p p2 2p p3 2p p h hq qh hq qq q2q qh hq q2q q2 2h h2 2q q2 2q qh hq q2 2q q22 22h h22 22q q2q q2 2q q2q qh hq q2q q2 2q q2q q^ ^h h^ ^q q^ ^q qh hq q^ ^q q2 2^ ^2 2h h2 2^ ^2 2q q2 2q q^ ^q q2 2q qh hq q2 2q q^ ^q q2 2q qq q- +q q^ ^q q- +q qh hq q- +q q^ ^q q- +q q2 2
- +

2 2^ ^2 2
- +

2 2h h2 2
- +

2 2^ ^2 2
- +

2 2q q2 2q q- +q q2 2q q^ ^q q2 2q q- +q q2 2q qh hq q2 2q q- +q q2 2q q^ ^q q2 2q q- +q q2 2q q

  = p pq q9 1p p9 1p pq q2 4q q2 2q q2 2q q9 12 29 1p p9 1p p2 2p p9 1p p2 42 22 4q q2 4q q2 2q q2 4q q- +p p- +p pq q- +q qp p9 1p p- +p p9 1p p2 4- +2 4p p2 4p p- +p p2 4p pq q2 4q q- +q q2 4q q2 2
- +

2 2p p2 2p p- +p p2 2p p9 12 29 1- +9 12 29 1p p9 1p p2 2p p9 1p p- +p p9 1p p2 2p p9 1p p2 42 22 4- +2 42 22 4p p2 4p p2 2p p2 4p p- +p p2 4p p2 2p p2 4p pq q2 4q q2 2q q2 4q q- +q q2 4q q2 2q q2 4q q

(iii) 972  = 2^ h10^ h100 3^ h0 30 3-0 3^ h0 3-0 3

  = 32 20 32 20 3 32 23- +0 3- +0 32 2
- +

2 20 32 20 3- +0 32 20 3^ ^10^ ^100 2^ ^0 2 ^2 2^2 20 32 20 3^0 32 20 3- +^- +0 3- +0 3^0 3- +0 30 32 20 3- +0 32 20 3^0 32 20 3- +0 32 20 3h h2 2h h2 2102 210h h102 2100 32 20 3h h0 32 20 3- +h h- +10- +10h h10- +100 3- +0 3h h0 3- +0 32 2
- +

2 2h h2 2
- +

2 2102 210- +102 210h h102 210- +102 2100 32 20 3- +0 32 20 3h h0 32 20 3- +0 32 20 3^ ^h h^ ^0 2^ ^0 2h h0 2^ ^0 22 2^ ^2 2h h2 2^ ^2 20 22 20 2^ ^0 22 20 2h h0 22 20 2^ ^0 22 20 2- +^ ^- +h h- +^ ^- +0 2- +0 2^ ^0 2- +0 2h h0 2- +0 2^ ^0 2- +0 22 2
- +

2 2^ ^2 2
- +

2 2h h2 2
- +

2 2^ ^2 2
- +

2 20 22 20 2- +0 22 20 2^ ^0 22 20 2- +0 22 20 2h h0 22 20 2- +0 22 20 2^ ^0 22 20 2- +0 22 20 2 h2 2h2 2
- +h- +

2 2
- +

2 2h2 2
- +

2 2

  = 10000  –  600  +  9
  = 9400  +  9
  = 9409

(iv) 2^ h4 9^ h4 9.4 9.^ h.4 9.  = 2^ h. .^ h. .5 0^ h5 0. .5 0. .^ h. .5 0. .0 1^ h0 1. .0 1. .^ h. .0 1. .-^ h-

  = 2 20 02 20 0- +0 0- +0 00 02 20 0- +0 02 20 0^ ^. .^ ^. .5 0^ ^5 0. .5 0. .^ ^. .5 0. . ^ ^2 2^ ^2 20 02 20 0^ ^0 02 20 0 1 02 21 0^ ^1 02 21 0- +^ ^- +. .- +. .^ ^. .- +. .0 0- +0 0^ ^0 0- +0 0 1 0- +1 0^ ^1 0- +1 0. .1 0. .- +. .1 0. .^ ^. .1 0. .- +. .1 0. .2 2
- +

2 2^ ^2 2
- +

2 20 02 20 0- +0 02 20 0^ ^0 02 20 0- +0 02 20 0 1 02 21 0- +1 02 21 0^ ^1 02 21 0- +1 02 21 0h h2 2h h2 22 52 22 5h h2 52 22 5 0 02 20 0h h0 02 20 0- +h h- +. .- +. .h h. .- +. .2 5- +2 5h h2 5- +2 5. .2 5. .- +. .2 5. .h h. .2 5. .- +. .2 5. .0 0- +0 0h h0 0- +0 02 2
- +

2 2h h2 2
- +

2 22 52 22 5- +2 52 22 5h h2 52 22 5- +2 52 22 5 0 02 20 0- +0 02 20 0h h0 02 20 0- +0 02 20 0^ ^h h^ ^. .^ ^. .h h. .^ ^. .2 2^ ^2 2h h2 2^ ^2 22 52 22 5^ ^2 52 22 5h h2 52 22 5^ ^2 52 22 5- +^ ^- +h h- +^ ^- +. .- +. .^ ^. .- +. .h h. .- +. .^ ^. .- +. .2 5- +2 5^ ^2 5- +2 5h h2 5- +2 5^ ^2 5- +2 5. .2 5. .- +. .2 5. .^ ^. .2 5. .- +. .2 5. .h h. .2 5. .- +. .2 5. .^ ^. .2 5. .- +. .2 5. .2 2
- +

2 2^ ^2 2
- +

2 2h h2 2
- +

2 2^ ^2 2
- +

2 22 52 22 5- +2 52 22 5^ ^2 52 22 5- +2 52 22 5h h2 52 22 5- +2 52 22 5^ ^2 52 22 5- +2 52 22 5 h h. .h h. .1 0h h1 0. .1 0. .h h. .1 0. .1h h12 2h h2 21 02 21 0h h1 02 21 0 12 21h h12 21^ ^h h^ ^1 0^ ^1 0h h1 0^ ^1 0. .1 0. .^ ^. .1 0. .h h. .1 0. .^ ^. .1 0. .2 2^ ^2 2h h2 2^ ^2 21 02 21 0^ ^1 02 21 0h h1 02 21 0^ ^1 02 21 0- +^ ^- +h h- +^ ^- +1 0- +1 0^ ^1 0- +1 0h h1 0- +1 0^ ^1 0- +1 0. .1 0. .- +. .1 0. .^ ^. .1 0. .- +. .1 0. .h h. .1 0. .- +. .1 0. .^ ^. .1 0. .- +. .1 0. .1 02 21 0- +1 02 21 0^ ^1 02 21 0- +1 02 21 0h h1 02 21 0- +1 02 21 0^ ^1 02 21 0- +1 02 21 0

  = . . .25 00. .00. .1 00 0 01- +. .- +. .1 0- +1 0. .1 0. .- +. .1 0. . 0 0- +0 0

  = 24.01

vL¤J¡fh£L 2.11

a b2 2a b2 2a b= -a b= -a b^ ^a b^ ^a b+ -^ ^+ -a b+ -a b^ ^a b+ -a bh ha bh ha b+ -h h+ -a b+ -a bh ha b+ -a b^ ^h h^ ^+ -^ ^+ -h h+ -^ ^+ -  v‹w K‰bwhUikia¥ ga‹gL¤Â 

Ã‹tUtdt‰iw kÂ¥ÃLf :

(i) ^ ^x x^ ^x x3 3^ ^3 3+ -^ ^+ -x x+ -x x^ ^x x+ -x x3 3+ -3 3^ ^3 3+ -3 3x x3 3x x+ -x x3 3x x^ ^x x3 3x x+ -x x3 3x xh h3 3h h3 3+ -h h+ -x x+ -x xh hx x+ -x x3 3+ -3 3h h3 3+ -3 3x x3 3x x+ -x x3 3x xh hx x3 3x x+ -x x3 3x x^ ^h h^ ^3 3^ ^3 3h h3 3^ ^3 3+ -^ ^+ -h h+ -^ ^+ -x x+ -x x^ ^x x+ -x xh hx x+ -x x^ ^x x+ -x x3 3+ -3 3^ ^3 3+ -3 3h h3 3+ -3 3^ ^3 3+ -3 3x x3 3x x+ -x x3 3x x^ ^x x3 3x x+ -x x3 3x xh hx x3 3x x+ -x x3 3x x^ ^x x3 3x x+ -x x3 3x x   (ii)^ ^a b^ ^a b5 3^ ^5 3a b5 3a b^ ^a b5 3a b+ -^ ^+ -a b+ -a b^ ^a b+ -a ba b5 3a b+ -a b5 3a b^ ^a b5 3a b+ -a b5 3a bh ha bh ha b5 3h h5 3a b5 3a bh ha b5 3a b+ -h h+ -5 3+ -5 3h h5 3+ -5 3a b5 3a b+ -a b5 3a bh ha b5 3a b+ -a b5 3a b^ ^h h^ ^+ -^ ^+ -h h+ -^ ^+ -   (iii) 52 48#     (iv) 997 32 232 23- .
Ô®Î

(i) ^ ^x x^ ^x x3 3^ ^3 3+ -^ ^+ -x x+ -x x^ ^x x+ -x x3 3+ -3 3^ ^3 3+ -3 3x x3 3x x+ -x x3 3x x^ ^x x3 3x x+ -x x3 3x xh h3 3h h3 3+ -h h+ -x x+ -x xh hx x+ -x x3 3+ -3 3h h3 3+ -3 3x x3 3x x+ -x x3 3x xh hx x3 3x x+ -x x3 3x x^ ^h h^ ^3 3^ ^3 3h h3 3^ ^3 3+ -^ ^+ -h h+ -^ ^+ -x x+ -x x^ ^x x+ -x xh hx x+ -x x^ ^x x+ -x x3 3+ -3 3^ ^3 3+ -3 3h h3 3+ -3 3^ ^3 3+ -3 3x x3 3x x+ -x x3 3x x^ ^x x3 3x x+ -x x3 3x xh hx x3 3x x+ -x x3 3x x^ ^x x3 3x x+ -x x3 3x x  = x 32 232 23-

  = x 92
-

K‰bwhUikia¥ 

ga‹gL¤jš :

(a + b(a + b( )a + b)a + b 2 = a2 + 2ab + b2

Ï§F, a = 100, b = 5.

K‰bwhUikia¥ 

ga‹gL¤jš :

(a – b(a – b( )a – b)a – b 2 = a2 – 2ab + b2

Ï§F, a = x, b = y.

K‰bwhUikia¥ 

ga‹gL¤jš :

(a – b(a – b( )a – b)a – b 2 = a2 – 2ab + b2

Ï§F, a = 3p = 3p = 3 , b = 2q.

K‰bwhUikia¥ 

ga‹gL¤jš :

(a – b(a – b( )a – b)a – b 2 = a2 – 2ab + b2

Ï§F, a = 100, b = 3.

K‰bwhUikia¥ 

ga‹gL¤jš :

(a – b(a – b( )a – b)a – b 2 = a2 – 2ab + b2

Ï§F, a = 5.0, b = 0.1.

K‰bwhUikia¥ 

ga‹gL¤jš :
(a + b(a + b( ) (a + b) (a + b a – b) (a – b) ( )a – b)a – b = a2 – b2

Ï§F, a = x, b = 3

76



77

Ïa‰fâj«

(ii) ^ ^a b^ ^a b5 3^ ^5 3a b5 3a b^ ^a b5 3a b+ -^ ^+ -a b+ -a b^ ^a b+ -a ba b5 3a b+ -a b5 3a b^ ^a b5 3a b+ -a b5 3a bh ha bh ha b5 3h h5 3a b5 3a bh ha b5 3a b+ -h h+ -5 3+ -5 3h h5 3+ -5 3a b5 3a b+ -a b5 3a bh ha b5 3a b+ -a b5 3a b^ ^h h^ ^+ -^ ^+ -h h+ -^ ^+ -  = 2 2^ ^5 3^ ^5 3a b5 3a b^ ^a b5 3a bh ha bh ha ba b5 3a bh ha b5 3a b2 2h h2 2a b2 2a bh ha b2 2a b5 32 25 3h h5 32 25 3a b5 3a b2 2a b5 3a bh ha b5 3a b2 2a b5 3a b^ ^h h^ ^5 3^ ^5 3h h5 3^ ^5 3a b5 3a b^ ^a b5 3a bh ha b5 3a b^ ^a b5 3a b2 2^ ^2 2h h2 2^ ^2 25 32 25 3^ ^5 32 25 3h h5 32 25 3^ ^5 32 25 3a b5 3a b2 2a b5 3a b^ ^a b5 3a b2 2a b5 3a bh ha b5 3a b2 2a b5 3a b^ ^a b5 3a b2 2a b5 3a ba b5 3a b-a b5 3a b^ ^a b5 3a b-a b5 3a bh ha b5 3a b-a b5 3a b^ ^a b5 3a b-a b5 3a b

  = a b25a b9a b2 2a b2 2a ba b9a b2 2a b9a ba b-a b

(iii) 52 48#  = ^ ^50^ ^50 2 5^ ^2 5+ -^ ^+ -2 5+ -2 5^ ^2 5+ -2 5h h2 5h h2 50 2h h0 2+ -h h+ -2 5+ -2 5h h2 5+ -2 50 2+ -0 2h h0 2+ -0 2^ ^h h^ ^2 5^ ^2 5h h2 5^ ^2 5+ -^ ^+ -h h+ -^ ^+ -2 5+ -2 5^ ^2 5+ -2 5h h2 5+ -2 5^ ^2 5+ -2 5

  = 50 22 222 22-

  = 2500 4-

  = 2496

(iv) 997 32 232 23-  = ^ ^997^ ^997 3^ ^3+ -^ ^+ -3+ -3^ ^3+ -3h h997h h997 3h h3+ -h h+ -997+ -997h h997+ -997^ ^h h^ ^+ -^ ^+ -h h+ -^ ^+ -

  = ^ ^1000^ ^1000h h994h h994^ ^h h^ ^

  = 994000

vL¤J¡fh£L  2.12

x a b x ab2
= +x a= +x a2
= +

2x a2x a= +x a2x a+ +b x+ +b x+ +b x+ +b x^ ^x a^ ^x a+ +^ ^+ +x a+ +x a^ ^x a+ +x a ^x a^x ah hx bh hx b+ +h h+ +x b+ +x bh hx b+ +x b^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ + hb xhb xh+ +h+ +b x+ +b xhb x+ +b x  v‹w K‰bwhUikia¥ ga‹gL¤Â 

Ã‹tUtdt‰¿‹ kÂ¥òfis¡ fh©f :

(i) ^ ^m m^ ^m m3 5^ ^3 5+ +^ ^+ +m m+ +m m^ ^m m+ +m m3 5+ +3 5^ ^3 5+ +3 5m m3 5m m+ +m m3 5m m^ ^m m3 5m m+ +m m3 5m mh h3 5h h3 5+ +h h+ +m m+ +m mh hm m+ +m m3 5+ +3 5h h3 5+ +3 5m m3 5m m+ +m m3 5m mh hm m3 5m m+ +m m3 5m m^ ^h h^ ^3 5^ ^3 5h h3 5^ ^3 5+ +^ ^+ +h h+ +^ ^+ +m m+ +m m^ ^m m+ +m mh hm m+ +m m^ ^m m+ +m m3 5+ +3 5^ ^3 5+ +3 5h h3 5+ +3 5^ ^3 5+ +3 5m m3 5m m+ +m m3 5m m^ ^m m3 5m m+ +m m3 5m mh hm m3 5m m+ +m m3 5m m^ ^m m3 5m m+ +m m3 5m m   (ii) ^ ^p p^ ^p p2 3^ ^2 3p p2 3p p^ ^p p2 3p pp p- -p p^ ^p p- -p pp p2 3p p- -p p2 3p p^ ^p p2 3p p- -p p2 3p ph hp ph hp p2 3h h2 3p p2 3p ph hp p2 3p p2 3- -2 3h h2 3- -2 3p p2 3p p- -p p2 3p ph hp p2 3p p- -p p2 3p p^ ^h h^ ^p p^ ^p ph hp p^ ^p p2 3^ ^2 3h h2 3^ ^2 3p p2 3p p^ ^p p2 3p ph hp p2 3p p^ ^p p2 3p pp p2 3p p- -p p2 3p p^ ^p p2 3p p- -p p2 3p ph hp p2 3p p- -p p2 3p p^ ^p p2 3p p- -p p2 3p p  (iii) ^ ^x y^ ^x y2 3^ ^2 3x y2 3x y^ ^x y2 3x y+ -^ ^+ -x y+ -x y^ ^x y+ -x y2 3+ -2 3^ ^2 3+ -2 3x y2 3x y+ -x y2 3x y^ ^x y2 3x y+ -x y2 3x yh hx yh hx y2 4h h2 4x y2 4x yh hx y2 4x y+ -h h+ -x y+ -x yh hx y+ -x y2 4+ -2 4h h2 4+ -2 4x y2 4x y+ -x y2 4x yh hx y2 4x y+ -x y2 4x y^ ^h h^ ^+ -^ ^+ -h h+ -^ ^+ -

(iv) 55 56#               (v) 95 103#   (vi) 501 505#1 5#1 5

Ô®Î

(i) ^ ^m m^ ^m m3 5^ ^3 5+ +^ ^+ +m m+ +m m^ ^m m+ +m m3 5+ +3 5^ ^3 5+ +3 5m m3 5m m+ +m m3 5m m^ ^m m3 5m m+ +m m3 5m mh h3 5h h3 5+ +h h+ +m m+ +m mh hm m+ +m m3 5+ +3 5h h3 5+ +3 5m m3 5m m+ +m m3 5m mh hm m3 5m m+ +m m3 5m m^ ^h h^ ^3 5^ ^3 5h h3 5^ ^3 5+ +^ ^+ +h h+ +^ ^+ +m m+ +m m^ ^m m+ +m mh hm m+ +m m^ ^m m+ +m m3 5+ +3 5^ ^3 5+ +3 5h h3 5+ +3 5^ ^3 5+ +3 5m m3 5m m+ +m m3 5m m^ ^m m3 5m m+ +m m3 5m mh hm m3 5m m+ +m m3 5m m^ ^m m3 5m m+ +m m3 5m m  = m m3 5m m3 5m m2m m2m m+ +m m+ +m m3 5+ +3 5m m3 5m m+ +m m3 5m m+ +m m+ +m m +^+ +^+ +m m+ +m m^m m+ +m m ^ ^3 5^ ^3 5hm mhm m h h3 5h h3 5^ ^h h^ ^3 5^ ^3 5h h3 5^ ^3 5

  = m m8 152m m2m m+ +m m+ +m m8 1+ +8 1m m8 1m m+ +m m8 1m m

(ii) ^ ^p p^ ^p p2 3^ ^2 3p p2 3p p^ ^p p2 3p pp p- -p p^ ^p p- -p pp p2 3p p- -p p2 3p p^ ^p p2 3p p- -p p2 3p ph hp ph hp p2 3h h2 3p p2 3p ph hp p2 3p p2 3- -2 3h h2 3- -2 3p p2 3p p- -p p2 3p ph hp p2 3p p- -p p2 3p p^ ^h h^ ^p p^ ^p ph hp p^ ^p p2 3^ ^2 3h h2 3^ ^2 3p p2 3p p^ ^p p2 3p ph hp p2 3p p^ ^p p2 3p pp p2 3p p- -p p2 3p p^ ^p p2 3p p- -p p2 3p ph hp p2 3p p- -p p2 3p p^ ^p p2 3p p- -p p2 3p p  = p p 2 32p p2p p+ -p p+ -p p 2 3- -2 3^ ^p p^ ^p p2 3^ ^2 3p p2 3p p^ ^p p2 3p p+ -^ ^+ -p p+ -p p^ ^p p+ -p p- +^ ^- +p p- +p p^ ^p p- +p p2 3- +2 3^ ^2 3- +2 3p p2 3p p- +p p2 3p p^ ^p p2 3p p- +p p2 3p p ^2 3^2 32 3- -2 3^2 3- -2 3h h2 3h h2 3- -h h- -2 3- -2 3h h2 3- -2 3^ ^h h^ ^p p^ ^p ph hp p^ ^p p- +^ ^- +h h- +^ ^- +p p- +p p^ ^p p- +p ph hp p- +p p^ ^p p- +p p h

  = p p5 6p p5 6p p2p p2p p+ -p p+ -p p +5 6+5 6^ hp p^ hp p5 6^ h5 6p p5 6p p^ hp p5 6p p+ -^ h+ -p p+ -p p^ hp p+ -p p

  = p p5 62p p2p p- +p p- +p p5 6- +5 6p p5 6p p- +p p5 6p p

(iii) ^ ^x y^ ^x y2 3^ ^2 3x y2 3x y^ ^x y2 3x y+ -^ ^+ -x y+ -x y^ ^x y+ -x y2 3+ -2 3^ ^2 3+ -2 3x y2 3x y+ -x y2 3x y^ ^x y2 3x y+ -x y2 3x yh hx yh hx y2 4h h2 4x y2 4x yh hx y2 4x y+ -h h+ -x y+ -x yh hx y+ -x y2 4+ -2 4h h2 4+ -2 4x y2 4x y+ -x y2 4x yh hx y2 4x y+ -x y2 4x y^ ^h h^ ^+ -^ ^+ -h h+ -^ ^+ -  = x y y x y y2 3x y2 3x y 4 2y x4 2y x 3 4y y3 4y y22 322 3x y2 3x y2x y2 3x y+ -x y+ -x y2 3+ -2 3x y2 3x y+ -x y2 3x yx y+ -x y2 3+ -2 3x y2 3x y+ -x y2 3x y y y+ -y y3 4+ -3 4y y3 4y y+ -y y3 4y yy y+ -y y3 4+ -3 4y y3 4y y+ -y y3 4y y^ ^2 3^2 3^x y^x yx y+ -x y^x y+ -x y2 3+ -2 3^2 3+ -2 3x y2 3x y+ -x y2 3x y^x y2 3x y+ -x y2 3x y ^ ^y x^ ^y x4 2^ ^4 2y x4 2y x^ ^y x4 2y x ^3 4^3 4^y y^y yy y+ -y y^y y+ -y y3 4+ -3 4^3 4+ -3 4y y3 4y y+ -y y3 4y y^y y3 4y y+ -y y3 4y yhx yhx y2 3h2 3x y2 3x yhx y2 3x y hy xhy x4 2h4 2y x4 2y xhy x4 2y xh h3 4h h3 4h hy yh hy y+ -h h+ -y y+ -y yh hy y+ -y y3 4+ -3 4h h3 4+ -3 4y y3 4y y+ -y y3 4y yh hy y3 4y y+ -y y3 4y y^ ^h h^ ^+ -^ ^+ -h h+ -^ ^+ - h

  = 4 1x y4 1x y4 1x y4 1x y4 12x y24 124 12 24 12 24 122 224 1x y4 12 24 1x y4 1x y2 2x y4 1x y4 12 24 1x y4 12x y22 22x y24 124 12 24 124 1x y+ -x y4 1x y4 1+ -4 1x y4 14 12 24 1+ -4 12 24 14 1x y4 12 24 1x y4 1+ -4 1x y4 12 24 1x y4 14 1x y4 1-4 1x y4 1^x y^x y2 2^2 24 12 24 1^4 12 24 1x y+ -x y^x y+ -x y4 1x y4 1+ -4 1x y4 1^4 1x y4 1+ -4 1x y4 14 12 24 1+ -4 12 24 1^4 12 24 1+ -4 12 24 14 1x y4 12 24 1x y4 1+ -4 1x y4 12 24 1x y4 1^4 1x y4 12 24 1x y4 1+ -4 1x y4 12 24 1x y4 1^4 1^4 12 2^2 24 12 24 1^4 12 24 1h4 1h4 12 2h2 24 12 24 1h4 12 24 1hx yhx y4 1x y4 1h4 1x y4 12 2h2 24 12 24 1h4 12 24 14 1x y4 12 24 1x y4 1h4 1x y4 12 24 1x y4 1

  = x xy yx xy yx x4 2x x4 2x xy y12y y2 2x x2 2x xy y2 2y yx xy yx x2 2x xy yx x4 22 24 2x x4 2x x2 2x x4 2x x 122 212y y12y y2 2y y12y yx x- -x xy y- -y yx xy yx x- -x xy yx xx x4 2x x- -x x4 2x x

(iv) 55 56#  = ^ ^50^ ^50 5 5^ ^5 5+ +^ ^+ +5 5+ +5 5^ ^5 5+ +5 5h h5 5h h5 50 6h h0 6+ +h h+ +5 5+ +5 5h h5 5+ +5 50 6+ +0 6h h0 6+ +0 6^ ^h h^ ^5 5^ ^5 5h h5 5^ ^5 5+ +^ ^+ +h h+ +^ ^+ +5 5+ +5 5^ ^5 5+ +5 5h h5 5+ +5 5^ ^5 5+ +5 5

  = 50 5 6 502
+ +5 6+ +5 6 +^+ +^+ + ^ ^5 6^ ^5 6h h h5 6h h5 6^ ^h h^ ^5 6^ ^5 6h h5 6^ ^5 6

  = 50 50 11 50 30# + +11+ +11 50+ +50^ ^+ +^+ +h h+ +h+ +

  = 2500 550 30+ +55+ +550 3+ +0 3

  = 3080

K‰bwhUikia¥ 

ga‹gL¤jš :
(a + b(a + b( ) (a + b) (a + b a – b) (a – b) ( )a – b)a – b = a2 – b2

Ï§F, a = 5a, b = 3b

K‰bwhUikia¥ 

ga‹gL¤jš :
(a + b(a + b( ) (a + b) (a + b a – b) (a – b) ( )a – b)a – b = a2 – b2

Ï§F, a = 50, b = 2

K‰bwhUikia¥ 

ga‹gL¤jš :
(a + b(a + b( ) (a + b) (a + b a – b) (a – b) ( )a – b)a – b = a2 – b2

Ï§F, a = 997, b = 3

K‰bwhUikia¥ 

ga‹gL¤jš :
(x(x(  + a) (a) (a x + b) (x + b) ( ) = x2 + (a + b + (a + b + ( ) x + ab
Ï§F, x = m, a = 3, b = 5.

K‰bwhUikia¥ 

ga‹gL¤jš :
(x(x(  + a) (a) (a x + b) (x + b) ( ) = x2 + (a + b + (a + b + ( ) x + ab
Ï§F, x = p, a = – 2, b = – 3.

K‰bwhUikia¥ 

ga‹gL¤jš :
(x(x(  + a) (a) (a x + b) (x + b) ( ) = x2 + (a + b + (a + b + ( ) x + ab
Ï§F, x = 2x, a = 3y= 3y= 3 , b = – 4y = – 4y = – 4 .

K‰bwhUikia¥ 

ga‹gL¤jš :
(x(x(  + a) (a) (a x + b) (x + b) ( ) = x2 + (a + b + (a + b + ( ) x + ab
Ï§F, x = 50, a = 5, b = 6.



(v) 95 103#  = ^ ^10^ ^100 5^ ^0 5- +^ ^- +0 5- +0 5^ ^0 5- +0 5h h10h h100 3h h0 3- +h h- +10- +10h h10- +100 3- +0 3h h0 3- +0 3^ ^h h^ ^- +^ ^- +h h- +^ ^- +

  = 100 5 3 100 5 320 520 5+ -0 5+ -0 5 + +3 1+ +3 100+ +00+ +3 1+ +3 1 -^ ^0 5^0 5+ -^+ -0 5+ -0 5^0 5+ -0 5 ^3 1̂3 1̂+ +^+ +3 1+ +3 1̂3 1+ +3 1 ^ ^5 3^5 3h0 5h0 5 h3 1h3 1+ +h+ +3 1+ +3 1h3 1+ +3 1 h+ +h+ + h5 3h5 3h

  = 100 100 2 100 15#0 1#0 1 + - -^ ^+ -^+ - ^2 1̂2 1h h2 1h2 1 h

  = 10000  – 200  – 15
  = 9800  –  15
  = 9785

(vi) 501 505#1 5#1 5  = ^ ^50^ ^500 1^ ^0 1+ +^ ^+ +0 1+ +0 1^ ^0 1+ +0 1h h50h h500 5h h0 5+ +h h+ +50+ +50h h50+ +500 5+ +0 5h h0 5+ +0 5^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +

  = 500 1 5 5 1 520 120 1+ +0 1+ +0 1^ ^0 1̂0 1+ +^+ +0 1+ +0 1̂0 1+ +0 1 ^ ^5 5^ ^5 500^ ^00 ^1 5^1 5h0 1h0 1 h5 5h5 5 h h1 5h h1 5^ ^h h^ ^+^ ^+h h+^ ^+ h

  = 500 500#0 5#0 5 + +^ ^ ^6 5^ ^6 5^ ^+ +^ ^+ +6 5+ +6 5^ ^6 5+ +6 5 ^ ^1 5^ ^1 5h h h6 5h h6 500h h00h h+ +h h+ +6 5+ +6 5h h6 5+ +6 500+ +00h h00+ +00^ ^h h^ ^6 5^ ^6 5h h6 5^ ^6 5^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +6 5+ +6 5^ ^6 5+ +6 5h h6 5+ +6 5^ ^6 5+ +6 5 h h1 5h h1 5^ ^h h^ ^1 5^ ^1 5h h1 5^ ^1 5

  = 500 500 5#0 5#0 5 + +^ ^ ^6 5^ ^6 5^ ^+ +^ ^+ +6 5+ +6 5^ ^6 5+ +6 5h h h6 5h h6 500h h00h h+ +h h+ +6 5+ +6 5h h6 5+ +6 500+ +00h h00+ +00^ ^h h^ ^6 5^ ^6 5h h6 5^ ^6 5^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +6 5+ +6 5^ ^6 5+ +6 5h h6 5+ +6 5^ ^6 5+ +6 5

  = 250000 3000 5+ +3000+ +3000

  = 253005

2.4.3  nkY« Áy gaDŸs K‰bwhUikfis¤ jUé¤jš

Ã‹tUtdt‰iw eh« fUJnth«,

(i) 2 2^ ^a b^ ^a b+ +^ ^+ +a b+ +a b^ ^a b+ +a bh ha bh ha b2 2h h2 2a b2 2a bh ha b2 2a ba b-a bh ha b-a b^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2+ +^ ^+ +h h+ +^ ^+ +2 2+ +2 2^ ^2 2+ +2 2h h2 2+ +2 2^ ^2 2+ +2 2  = ^ ^a a^ ^a ab b^ ^b b2 2^ ^2 2b b2 2b b^ ^b b2 2b b2 2^ ^2 2a a2 2a a^ ^a a2 2a ab b2 2b b^ ^b b2 2b b2 22 22 2^ ^2 22 22 2b b2 2b b2 2b b2 2b b^ ^b b2 2b b2 2b b2 2b b+ +^ ^+ +a a+ +a a^ ^a a+ +a ab b+ +b b^ ^b b+ +b b2 2+ +2 2^ ^2 2+ +2 2a a2 2a a+ +a a2 2a a^ ^a a2 2a a+ +a a2 2a ab b2 2b b+ +b b2 2b b^ ^b b2 2b b+ +b b2 2b b2 2
+ +

2 2^ ^2 2
+ +

2 2a a2 2a a+ +a a2 2a a^ ^a a2 2a a+ +a a2 2a a2 22 22 2+ +2 22 22 2^ ^2 22 22 2+ +2 22 22 2a a2 2a a2 2a a2 2a a+ +a a2 2a a2 2a a2 2a a^ ^a a2 2a a2 2a a2 2a a+ +a a2 2a a2 2a a2 2a ab b2 2b b2 2b b2 2b b+ +b b2 2b b2 2b b2 2b b^ ^b b2 2b b2 2b b2 2b b+ +b b2 2b b2 2b b2 2b b h ha ah ha ab bh hb b2 2h h2 2a a2 2a ah ha a2 2a a2 2h h2 2a a2 2a ah ha a2 2a ab b2 2b bh hb b2 2b b2 22 22 2h h2 22 22 2a a2 2a a2 2a a2 2a ah ha a2 2a a2 2a a2 2a a+ -h h+ -a a+ -a ah ha a+ -a a2 2+ -2 2h h2 2+ -2 2a a2 2a a+ -a a2 2a ah ha a2 2a a+ -a a2 2a a2 22 22 2+ -2 22 22 2h h2 22 22 2+ -2 22 22 2a a2 2a a2 2a a2 2a a+ -a a2 2a a2 2a a2 2a ah ha a2 2a a2 2a a2 2a a+ -a a2 2a a2 2a a2 2a a +h h+b b+b bh hb b+b bb b2 2b b+b b2 2b bh hb b2 2b b+b b2 2b b^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2+ -^ ^+ -h h+ -^ ^+ -2 2+ -2 2^ ^2 2+ -2 2h h2 2+ -2 2^ ^2 2+ -2 2

  = a ab b a ab b2 2b b2 2b b a a2 2a a2 2a a2 2a ab b2 2b b2 22 22 2b b2 2b b2 2b b2 2b b 2 2a a2 2a ab b2 2b b2 22 22 2a a2 2a a2 2a a2 2a a+ +a a+ +a ab b+ +b b2 2+ +2 2a a2 2a a+ +a a2 2a ab b2 2b b+ +b b2 2b b2 2
+ +

2 2a a2 2a a+ +a a2 2a a2 22 22 2+ +2 22 22 2a a2 2a a2 2a a2 2a a+ +a a2 2a a2 2a a2 2a ab b2 2b b2 2b b2 2b b+ +b b2 2b b2 2b b2 2b b + -a a+ -a a2 2+ -2 2a a2 2a a+ -a a2 2a a2 22 22 2+ -2 22 22 2a a2 2a a2 2a a2 2a a+ -a a2 2a a2 2a a2 2a a +b b+b bb b2 2b b+b b2 2b b

  = a b2 2a b2 2a b2 2a b2 2a ba b2 2a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a ba b2 2a b2 2a b2 2a b+a b2 2a b2 2a b2 2a b

2 2^ ^a b^ ^a b+ +^ ^+ +a b+ +a b^ ^a b+ +a bh ha bh ha b2 2h h2 2a b2 2a bh ha b2 2a ba b-a bh ha b-a b^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2+ +^ ^+ +h h+ +^ ^+ +2 2+ +2 2^ ^2 2+ +2 2h h2 2+ +2 2^ ^2 2+ +2 2  = 2^ ha b^ ha b2 2^ h2 2a b2 2a b^ ha b2 2a b+^ h+a b+a b^ ha b+a ba b2 2a b+a b2 2a b^ ha b2 2a b+a b2 2a b

2
1 2 2^ ^a b^ ^a b+ +^ ^+ +a b+ +a b^ ^a b+ +a bh ha bh ha b2 2h h2 2a b2 2a bh ha b2 2a ba b-a bh ha b-a b^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2+ +^ ^+ +h h+ +^ ^+ +2 2+ +2 2^ ^2 2+ +2 2h h2 2+ +2 2^ ^2 2+ +2 26 @ = a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b

(ii) 2 2^ ^a b^ ^a b+ -^ ^+ -a b+ -a b^ ^a b+ -a bh ha bh ha b2 2h h2 2a b2 2a bh ha b2 2a ba b-a bh ha b-a b^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2+ -^ ^+ -h h+ -^ ^+ -2 2+ -2 2^ ^2 2+ -2 2h h2 2+ -2 2^ ^2 2+ -2 2  = ^ ^a a^ ^a ab b^ ^b b2 2^ ^2 2b b2 2b b^ ^b b2 2b b2 2^ ^2 2a a2 2a a^ ^a a2 2a ab b2 2b b^ ^b b2 2b b2 22 22 2^ ^2 22 22 2b b2 2b b2 2b b2 2b b^ ^b b2 2b b2 2b b2 2b b+ +^ ^+ +a a+ +a a^ ^a a+ +a ab b+ +b b^ ^b b+ +b b2 2+ +2 2^ ^2 2+ +2 2a a2 2a a+ +a a2 2a a^ ^a a2 2a a+ +a a2 2a ab b2 2b b+ +b b2 2b b^ ^b b2 2b b+ +b b2 2b b2 2
+ +

2 2^ ^2 2
+ +

2 2a a2 2a a+ +a a2 2a a^ ^a a2 2a a+ +a a2 2a a2 22 22 2+ +2 22 22 2^ ^2 22 22 2+ +2 22 22 2a a2 2a a2 2a a2 2a a+ +a a2 2a a2 2a a2 2a a^ ^a a2 2a a2 2a a2 2a a+ +a a2 2a a2 2a a2 2a ab b2 2b b2 2b b2 2b b+ +b b2 2b b2 2b b2 2b b^ ^b b2 2b b2 2b b2 2b b+ +b b2 2b b2 2b b2 2b b h ha ah ha ab bh hb b2 2h h2 2a a2 2a ah ha a2 2a a2 2h h2 2a a2 2a ah ha a2 2a ab b2 2b bh hb b2 2b b2 22 22 2h h2 22 22 2a a2 2a a2 2a a2 2a ah ha a2 2a a2 2a a2 2a a2 2- -2 2h h2 2- -2 2a a2 2a a- -a a2 2a ah ha a2 2a a- -a a2 2a a +h h+b b+b bh hb b+b bb b2 2b b+b b2 2b bh hb b2 2b b+b b2 2b b^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 22 2- -2 2^ ^2 2- -2 2h h2 2- -2 2^ ^2 2- -2 2

  = 2 2a ab b2 2b b2 2a a2 2a a2 2 b b2 22 22 22 2a a2 2a ab b2 2b b2 2b b2 22 22 2b b2 22 22 22 22 2a a2 2a a2 2a a2 22 22 2a a2 2 b b2 2b b+ +2 2+ +2 2a a+ +a a2 2a a2 2+ +2 2a a2 2b b+ +b b2 2b b2 2+ +2 2b b2 22 2
+ +

2 22 22 22 2+ +2 22 22 2a a2 2a a+ +a a2 2a a2 2a a2 22 22 2a a2 2+ +2 2a a2 22 22 2a a2 22 2b b2 22 22 2b b2 2+ +2 2b b2 22 22 2b b2 2- +2 2- +2 2a a- +a a2 2a a2 2- +2 2a a2 22 22 22 2- +2 22 22 22 2a a2 22 22 2a a2 2- +2 2a a2 22 22 2a a2 2 b b-b b

2 2^ ^a b^ ^a b+ -^ ^+ -a b+ -a b^ ^a b+ -a bh ha bh ha b2 2h h2 2a b2 2a bh ha b2 2a ba b-a bh ha b-a b^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2+ -^ ^+ -h h+ -^ ^+ -2 2+ -2 2^ ^2 2+ -2 2h h2 2+ -2 2^ ^2 2+ -2 2  = ab4

4
1 2 2^ ^a b^ ^a b+ -^ ^+ -a b+ -a b^ ^a b+ -a bh ha bh ha b2 2h h2 2a b2 2a bh ha b2 2a ba b-a bh ha b-a b^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2+ -^ ^+ -h h+ -^ ^+ -2 2+ -2 2^ ^2 2+ -2 2h h2 2+ -2 2^ ^2 2+ -2 26 @ = ab

(iii) ab22+ -2+ -2^ ha b^ ha b+ -^ h+ -a b+ -a b^ ha b+ -a b  = a b ab ab2 2ab2 2ab2 2a b2 2a b+ +a b+ +a b2 2
+ +

2 2a b2 2a b+ +a b2 2a b 2 2-2 2

  = a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b

ab22+ -2+ -2^ ha b^ ha b+ -^ h+ -a b+ -a b^ ha b+ -a b  = a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b

(iv) ab42+ -2+ -2^ ha b^ ha b+ -^ h+ -a b+ -a b^ ha b+ -a b  = a ab b ab2 4b b2 4b b2 2a a2 2a ab b2 2b b2 42 22 4b b2 4b b2 2b b2 4b b+ +a a+ +a ab b+ +b b2 4+ +2 4a a2 4a a+ +a a2 4a ab b2 4b b+ +b b2 4b b2 2
+ +

2 2a a2 2a a+ +a a2 2a a2 42 22 4+ +2 42 22 4a a2 4a a2 2a a2 4a a+ +a a2 4a a2 2a a2 4a ab b2 4b b2 2b b2 4b b+ +b b2 4b b2 2b b2 4b b2 4-2 4

  = a ab b2 2a a2 2a ab b2 2b b22 22- +a a- +a ab b- +b ba a2a a- +a a2a a2 2
- +

2 2a a2 2a a- +a a2 2a ab b2 2b b- +b b2 2b b22 22- +22 22a a2a a2 2a a2a a- +a a2a a2 2a a2a a

  = 2^ ha b^ ha ba b-a b^ ha b-a b

ab42+ -2+ -2^ ha b^ ha b+ -^ h+ -a b+ -a b^ ha b+ -a b  = 2^ ha b^ ha ba b-a b^ ha b-a b

K‰bwhUikia¥ 

ga‹gL¤jš :
(x(x(  + a) (a) (a x + b) (x + b) ( ) = x2 + (a + b + (a + b + ( ) x + ab
Ï§F, x = 100, a = –5, b = 3.

K‰bwhUikia¥ 

ga‹gL¤jš :
(x(x(  + a) (a) (a x + b) (x + b) ( ) = x2 + (a + b + (a + b + ( ) x + ab
Ï§F, x = 500, a = 1, b = 5.
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Ïa‰fâj«

jUé¡f¥g£l  K‰bwhUikfŸ

•
2
1 2 2^ ^a b^ ^a b+ +^ ^+ +a b+ +a b^ ^a b+ +a bh ha bh ha b2 2h h2 2a b2 2a bh ha b2 2a ba b-a bh ha b-a b^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2+ +^ ^+ +h h+ +^ ^+ +2 2+ +2 2^ ^2 2+ +2 2h h2 2+ +2 2^ ^2 2+ +2 26 @= a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b

•
4
1 2 2^ ^a b^ ^a b+ -^ ^+ -a b+ -a b^ ^a b+ -a bh ha bh ha b2 2h h2 2a b2 2a bh ha b2 2a ba b-a bh ha b-a b^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2+ -^ ^+ -h h+ -^ ^+ -2 2+ -2 2^ ^2 2+ -2 2h h2 2+ -2 2^ ^2 2+ -2 26 @ = ab

• ab22+ -2+ -2^ ha b^ ha b+ -^ h+ -a b+ -a b^ ha b+ -a b  = a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b

• ab42+ -2+ -2^ ha b^ ha b+ -^ h+ -a b+ -a b^ ha b+ -a b  = 2^ ha b^ ha ba b-a b^ ha b-a b

• ab22- +2- +2^ ha b^ ha b- +^ h- +a b- +a b^ ha b- +a b  = a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b

• ab42- +2- +2^ ha b^ ha b- +^ h- +a b- +a b^ ha b- +a b  = 2^ ha b^ ha b+^ h+a b+a b^ ha b+a b

(v) ab22- +2- +2^ ha b^ ha b- +^ h- +a b- +a b^ ha b- +a b  = a ab b abab2 22 2b b2 2b b2 22 2a a2 2a ab b2 2b b2 22 22 22 22 22 2b b2 2b b2 2b b2 2b b- +- +a a- +a aa a- +a ab b- +b b2 2- +2 2a a2 2a a- +a a2 2a aa a2 2a a- +a a2 2a ab b2 2b b- +b b2 2b b2 2
- +

2 2a a2 2a a- +a a2 2a a2 22 22 2- +2 22 22 22 22 22 2- +2 22 22 2a a2 2a a2 2a a2 2a a- +a a2 2a a2 2a a2 2a aa a2 2a a2 2a a2 2a a- +a a2 2a a2 2a a2 2a ab b2 2b b2 2b b2 2b b- +b b2 2b b2 2b b2 2b b +2 2+2 2

  = a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b

ab22- +2- +2^ ha b^ ha b- +^ h- +a b- +a b^ ha b- +a b  = a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b

(vi) ab42- +2- +2^ ha b^ ha b- +^ h- +a b- +a b^ ha b- +a b  = a ab b ab2 4b b2 4b b2 2a a2 2a ab b2 2b b2 42 22 4b b2 4b b2 2b b2 4b b- +a a- +a ab b- +b b2 4- +2 4a a2 4a a- +a a2 4a ab b2 4b b- +b b2 4b b2 2
- +

2 2a a2 2a a- +a a2 2a a2 42 22 4- +2 42 22 4a a2 4a a2 2a a2 4a a- +a a2 4a a2 2a a2 4a ab b2 4b b2 2b b2 4b b- +b b2 4b b2 2b b2 4b b +2 4+2 4

  = a ab b2 2a a2 2a ab b2 2b b22 22+ +a a+ +a ab b+ +b ba a2a a+ +a a2a a2 2
+ +

2 2a a2 2a a+ +a a2 2a ab b2 2b b+ +b b2 2b b22 22+ +22 22a a2a a2 2a a2a a+ +a a2a a2 2a a2a a

  = 2^ ha b^ ha b+^ h+a b+a b^ ha b+a b

ab42- +2- +2^ ha b^ ha b- +^ h- +a b- +a b^ ha b- +a b  = 2^ ha b^ ha b+^ h+a b+a b^ ha b+a b

vL¤J¡fh£L  2.13

a b+a b+a b  , a ba b-a b  M»at‰¿‹ kÂ¥òfŸ Kiwna 7, 4 våš a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b ,ab M»at‰¿‹ 

kÂ¥òfis¡ fh©f.

Ô®Î

(i) a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b  = 
2
1 2 2^ ^a b^ ^a b+ +^ ^+ +a b+ +a b^ ^a b+ +a bh ha bh ha b2 2h h2 2a b2 2a bh ha b2 2a ba b-a bh ha b-a b^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2+ +^ ^+ +h h+ +^ ^+ +2 2+ +2 2^ ^2 2+ +2 2h h2 2+ +2 2^ ^2 2+ +2 26 @

  = 
2
1 7 42 27 42 27 4+7 4+7 47 42 27 4+7 42 27 46 @  (a + b = 7,  a – b = 4 M»at‰iw¥ ÃuÂælš)

  = 
2
1 ^ h49^ h49 16^ h16+^ h+

  = 
2
1 ^ h65^ h65  = 

2
65

a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b  = 
2
65

(ii) ab  = 
4
1 2 2^ ^a b^ ^a b+ -^ ^+ -a b+ -a b^ ^a b+ -a bh ha bh ha b2 2h h2 2a b2 2a bh ha b2 2a ba b-a bh ha b-a b^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 2+ -^ ^+ -h h+ -^ ^+ -2 2+ -2 2^ ^2 2+ -2 2h h2 2+ -2 2^ ^2 2+ -2 26 @

  = 
4
1 ^ h7 4^ h7 42 2^ h2 27 42 27 4^ h7 42 27 47 4-7 4^ h7 4-7 4   (a + b = 7,  a – b = 4 M»at‰iw¥ ÃuÂælš)

  = 
4
1 ^ h49^ h49 16^ h16-^ h-  = 

4
1 ^ h33^ h33

ab = 
4
33

vL¤J¡fh£L  2.14

10+ =^ ha b^ ha b+ =^ h+ =a b+ =a b^ ha b+ =a b , ab 20=  våš, a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b , 2^ ha b^ ha ba b-a b^ ha b-a b  M»at‰¿‹ kÂ¥òfis¡  

fh©f.

Ô®Î

(i) a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b  = ab22+ -2+ -2^ ha b^ ha b+ -^ h+ -a b+ -a b^ ha b+ -a b   (a + b = 10, ab = 20 M»at‰iw¥ ÃuÂælš)

a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b  = ^ ^10^ ^10h h2 2h h2 20h h0^ ^h h^ ^2 2^ ^2 2h h2 2^ ^2 22^ ^2h h2^ ^2
-^ ^-h h-^ ^-

  = 100 400 4-0 4  = 60

a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b  = 60



(ii) 2^ ha b^ ha ba b-a b^ ha b-a b  = ab42+ -2+ -2^ ha b^ ha b+ -^ h+ -a b+ -a b^ ha b+ -a b (a + b = 10, ab = 20 M»at‰iw¥ ÃuÂælš)

  = ^ ^10^ ^10h h4 2h h4 20h h0^ ^h h^ ^4 2^ ^4 2h h4 2^ ^4 22^ ^2h h2^ ^2
-^ ^-h h-^ ^-

  = 100  – 80
2^ ha b^ ha ba b-a b^ ha b-a b  = 20

vL¤J¡fh£L  2.15

^ ^x l^ ^x l+ +^ ^+ +x l+ +x l^ ^x l+ +x lh hx mh hx m+ +h h+ +x m+ +x mh hx m+ +x m^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +  = 4 2x x2x x2x x+ +4 2+ +4 2x x+ +x x4 2x x4 2+ +4 2x x4 2  våš l m2 2l m2 2l m+l m+l ml m2 2l m+l m2 2l m , 2^ hl m^ hl ml m-l m^ hl m-l m  M»at‰¿‹ kÂ¥òfis¡  

fh©f.

Ô®Î

bgU¡f‰gy‹ N¤Âu¤ÂèUªJ eh« m¿tJ, 

vdnt, ^ ^x l^ ^x l+ +^ ^+ +x l+ +x l^ ^x l+ +x lh hx mh hx m+ +h h+ +x m+ +x mh hx m+ +x m^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +  = x l m x lm2x l2x l+ +x l+ +x l +^ hx l^ hx l m x^ hm x+ +^ h+ +x l+ +x l^ hx l+ +x l

tyJ g¡f¤ij x x4 22x x2x x+ +x x+ +x x4 2+ +4 2x x4 2x x+ +x x4 2x x  cl‹ x¥Ãl, ek¡F¡ »il¥gJ

l m+l m+l m  = 4, lm  = 2
Ï¥bghGJ, l m2 2l m2 2l m+l m+l ml m2 2l m+l m2 2l m  = lm22+ -2+ -2^ hl m^ hl m+ -^ h+ -l m+ -l m^ hl m+ -l m

  = 4 224 224 24 2-4 2^ h2^ h2  = 16 – 4
l m2 2l m2 2l m+l m+l ml m2 2l m+l m2 2l m  = 12

2^ hl m^ hl ml m-l m^ hl m-l m  = lm42+ -2+ -2^ hl m^ hl m+ -^ h+ -l m+ -l m^ hl m+ -l m

  = 4 424 424 44 4-4 4^ h2^ h2  = 16  –  8
2^ hl m^ hl ml m-l m^ hl m-l m  = 8

gæ‰Á 2.3

 1. Ñœ¡fhQ« édh¡fS¡Fça rçahd éilia¤ nj®ªbjL.

(i) ( ) ( ) _____( )a b( ) ( )a b( )2
#+ =( )+ =( )( )a b( )+ =( )a b( )2+ =

2 ( )+( )( )a b( )+( )a b( )

 (A) ab (B) 2ab (C) (a + b (C) (a + b (C) ( ) (D) (a + b) (D) (a + b a – b) (D) (a – b) (D) ( )a – b)a – b
(ii) ( ) ( ) _____( )a b( ) ( )a b( )2

#- =( )- =( )( )a b( )- =( )a b( ) ( )a b( )-( )a b( )

 (A) (a + b (A) (a + b (A) ( ) (B) – 2a + b) (B) – 2a + b ab (C) ab (D) (a – b (D) (a – b (D) ( )a – b)a – b
(iii) ( ) ( ) _____( )a b( ) ( )a b( )2 2( )2 2( )( )a b( )2 2( )a b( ) #- =( )- =( )( )a b( )- =( )a b( ) ( )a b( )-( )a b( )

  (A) (a – b  (A) (a – b  (A) ( ) (B) (a – b) (B) (a – b a + b) (B) (a + b) (B) ( ) (C) a + b) (C) a + b a ab b2 2a a2 2a ab b2 2b b22 22+ +a a+ +a ab b+ +b ba a2a a+ +a a2a a2 2
+ +

2 2a a2 2a a+ +a a2 2a ab b2 2b b+ +b b2 2b b22 22+ +22 22a a2a a2 2a a2a a+ +a a2a a2 2a a2a a  (D) a ab b2 222 22a a2 2a ab b2 2b b- +a a- +a a2a a2- +2a a2 b b- +b b2 2
- +

2 222 22- +22 22a a2 2a a- +a a2 2a a2a a22 22a a2- +2a a22 22a a2 b b2 2b b- +b b2 2b b

(iv) _____9 6.9 6. 2
=

 (A) 9216 (B) 93.6 (C) 9.216 (D) 92.16

(v) ( ) ( ) _____( )a b( ) ( )a b( )2 2( )2 2( )( )a b( )2 2( )a b( )+ -( )+ -( )( )a b( )+ -( )a b( )2 2
+ -

2 2
- =( )- =( )( )a b( )- =( )a b( )

 (A) 4ab (B) 2ab (C) a ab b2 2a a2 2a ab b2 2b b22 22+ +a a+ +a ab b+ +b ba a2a a+ +a a2a a2 2
+ +

2 2a a2 2a a+ +a a2 2a ab b2 2b b+ +b b2 2b b22 22+ +22 22a a2a a2 2a a2a a+ +a a2a a2 2a a2a a  (D) ( )( )a b( )2 2 2( )2 2( )( )a b( )2 2( )a b( )( )+( )( )a b( )+( )a b( )( )a b( )2 2( )a b( )+( )a b( )2 2( )a b( )

(vi) ( )m c d m( )d m( ) cd2m c2m c+ +( )+ +( )m c+ +m c( )m c( )+ +( )m c( ) +  = ______
 (A) ( )( )m c( )2( )+( )( )m c( )+( )m c( )  (B) (m + c (B) (m + c (B) ( ) (m + c) (m + c m + d) (m + d) ( )      (C) m + d)      (C) m + d ( )( )m d( )2( )+( )( )m d( )+( )m d( )  (D) (m + c (D) (m + c (D) ( ) (m + c) (m + c m – d) (m – d) ( ) m – d) m – d
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Ïa‰fâj«

 2. bghU¤jkhd K‰bwhUikia¥ ga‹gL¤Â Ã‹tUtdt‰¿‹ bgU¡f‰ 

gy‹fis¡ fh©f:

 (i) ^ ^x x^ ^x x3 3^ ^3 3+ +^ ^+ +x x+ +x x^ ^x x+ +x x3 3+ +3 3^ ^3 3+ +3 3x x3 3x x+ +x x3 3x x^ ^x x3 3x x+ +x x3 3x xh h3 3h h3 3+ +h h+ +x x+ +x xh hx x+ +x x3 3+ +3 3h h3 3+ +3 3x x3 3x x+ +x x3 3x xh hx x3 3x x+ +x x3 3x x^ ^h h^ ^3 3^ ^3 3h h3 3^ ^3 3+ +^ ^+ +h h+ +^ ^+ +x x+ +x x^ ^x x+ +x xh hx x+ +x x^ ^x x+ +x x3 3+ +3 3^ ^3 3+ +3 3h h3 3+ +3 3^ ^3 3+ +3 3x x3 3x x+ +x x3 3x x^ ^x x3 3x x+ +x x3 3x xh hx x3 3x x+ +x x3 3x x^ ^x x3 3x x+ +x x3 3x x  (ii) ^ ^m m^ ^m m2 3^ ^2 3m m2 3m m^ ^m m2 3m m+ +^ ^+ +m m+ +m m^ ^m m+ +m m2 3+ +2 3^ ^2 3+ +2 3m m2 3m m+ +m m2 3m m^ ^m m2 3m m+ +m m2 3m mh h2 3h h2 3+ +h h+ +m m+ +m mh hm m+ +m m2 3+ +2 3h h2 3+ +2 3m m2 3m m+ +m m2 3m mh hm m2 3m m+ +m m2 3m m^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +m m+ +m m^ ^m m+ +m mh hm m+ +m m^ ^m m+ +m m

 (iii) ^ ^x x^ ^x x2 5^ ^2 5x x2 5x x^ ^x x2 5x xx x- -x x^ ^x x- -x xx x2 5x x- -x x2 5x x^ ^x x2 5x x- -x x2 5x xh hx xh hx x2 5h h2 5x x2 5x xh hx x2 5x xx x- -x xh hx x- -x x2 5- -2 5h h2 5- -2 5x x2 5x x- -x x2 5x xh hx x2 5x x- -x x2 5x x^ ^h h^ ^x x^ ^x xh hx x^ ^x x^ ^h h^ ^x x^ ^x xh hx x^ ^x xx x- -x x^ ^x x- -x xh hx x- -x x^ ^x x- -x x  (iv) 
a a
1 1` `a` `a
a

` `
a
1 1` `1 1- -` `- -j jaj ja

a
j j

a
1 1j j1 1a1 1aj ja1 1a- -j j- -a- -aj ja- -a` `j j` `1 1` `1 1j j1 1` `1 1- -` `- -j j- -` `- -- -` `- -j j

 (v) ^ ^x x^ ^x x3 2^ ^3 2x x3 2x x^ ^x x3 2x x+ -^ ^+ -x x+ -x x^ ^x x+ -x x3 2+ -3 2^ ^3 2+ -3 2x x3 2x x+ -x x3 2x x^ ^x x3 2x x+ -x x3 2x xh h3 2h h3 2+ -h h+ -x x+ -x xh hx x+ -x x3 2+ -3 2h h3 2+ -3 2x x3 2x x+ -x x3 2x xh hx x3 2x x+ -x x3 2x x^ ^h h^ ^+ -^ ^+ -h h+ -^ ^+ -x x+ -x x^ ^x x+ -x xh hx x+ -x x^ ^x x+ -x x  (vi) ^ ^a b^ ^a b5 3^ ^5 3a b5 3a b^ ^a b5 3a b- -^ ^- -a b- -a b^ ^a b- -a ba b5 3a b- -a b5 3a b^ ^a b5 3a b- -a b5 3a bh ha bh ha b5 3h h5 3a b5 3a bh ha b5 3a b- -h h- -5 3- -5 3h h5 3- -5 3a b5 3a b- -a b5 3a bh ha b5 3a b- -a b5 3a b^ ^h h^ ^- -^ ^- -h h- -^ ^- -

 (vii) ^ ^l m^ ^l m2 3^ ^2 3l m2 3l m^ ^l m2 3l m- +^ ^- +l m- +l m^ ^l m- +l ml m2 3l m- +l m2 3l m^ ^l m2 3l m- +l m2 3l mh hl mh hl m2 3h h2 3l m2 3l mh hl m2 3l m- +h h- +l m- +l mh hl m- +l m2 3- +2 3h h2 3- +2 3l m2 3l m- +l m2 3l mh hl m2 3l m- +l m2 3l m^ ^h h^ ^- +^ ^- +h h- +^ ^- +  (viii) 
4
3

4
3` `

4
` `
4
3` `3 - +` `- +x x- +x x` `x x- +x xj jx xj jx x

4
j j

4
3j j3- +j j- +x x- +x xj jx x- +x x
4

- +
4

j j
4

- +
4

x x
4

x x- +x x
4

x xj jx x
4

x x- +x x
4

x x3- +3j j3- +3x x3x x- +x x3x xj jx x3x x- +x x3x x` `j j` `- +` `- +j j- +` `- +x x- +x x` `x x- +x xj jx x- +x x` `x x- +x x` `x x- +x xj jx x- +x x

 (ix) c c
x y

c c
x y
1 1c c1 1+ -c c+ -1 1+ -1 1c c1 1+ -1 1 m m

x y
m m

x y
1 1m m1 1+ -m m+ -1 1+ -1 1m m1 1+ -1 1c cm mc c+ -c c+ -m m+ -c c+ -c c+ -c c+ -+ -m m+ -m m (x) ^ ^10^ ^100 3^ ^0 3+ -^ ^+ -0 3+ -0 3^ ^0 3+ -0 3h h10h h100 3h h0 3+ -h h+ -10+ -10h h10+ -100 3+ -0 3h h0 3+ -0 3^ ^h h^ ^+ -^ ^+ -h h+ -^ ^+ -

 3. x a b x ab2
= +x a= +x a2
= +

2x a2x a= +x a2x a+ +b x+ +b x+ +b x+ +b x^ ^x a^ ^x a+ +^ ^+ +x a+ +x a^ ^x a+ +x a ^x a^x ah hx bh hx b+ +h h+ +x b+ +x bh hx b+ +x b^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ + hb xhb xh+ +h+ +b x+ +b xhb x+ +b x  v‹w K‰bwhUikia¥ ga‹gL¤Â 

Ã‹tUtdt‰¿‹ bgU¡f‰gy‹fis¡ fh©f:

 (i) ^ ^x x^ ^x x4 7^ ^4 7+ +^ ^+ +x x+ +x x^ ^x x+ +x x4 7+ +4 7^ ^4 7+ +4 7x x4 7x x+ +x x4 7x x^ ^x x4 7x x+ +x x4 7x xh h4 7h h4 7+ +h h+ +x x+ +x xh hx x+ +x x4 7+ +4 7h h4 7+ +4 7x x4 7x x+ +x x4 7x xh hx x4 7x x+ +x x4 7x x^ ^h h^ ^4 7^ ^4 7h h4 7^ ^4 7+ +^ ^+ +h h+ +^ ^+ +x x+ +x x^ ^x x+ +x xh hx x+ +x x^ ^x x+ +x x4 7+ +4 7^ ^4 7+ +4 7h h4 7+ +4 7^ ^4 7+ +4 7x x4 7x x+ +x x4 7x x^ ^x x4 7x x+ +x x4 7x xh hx x4 7x x+ +x x4 7x x^ ^x x4 7x x+ +x x4 7x x  (ii) ^ ^x x^ ^x x5 3^ ^5 3x x5 3x x^ ^x x5 3x x+ +^ ^+ +x x+ +x x^ ^x x+ +x x5 3+ +5 3^ ^5 3+ +5 3x x5 3x x+ +x x5 3x x^ ^x x5 3x x+ +x x5 3x xh h5 4h h5 4+ +h h+ +x x+ +x xh hx x+ +x x5 4+ +5 4h h5 4+ +5 4x x5 4x x+ +x x5 4x xh hx x5 4x x+ +x x5 4x x^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +x x+ +x x^ ^x x+ +x xh hx x+ +x x^ ^x x+ +x x  (iii) ^ ^x y^ ^x y7 3^ ^7 3x y7 3x y^ ^x y7 3x y+ -^ ^+ -x y+ -x y^ ^x y+ -x y7 3+ -7 3^ ^7 3+ -7 3x y7 3x y+ -x y7 3x y^ ^x y7 3x y+ -x y7 3x yh hx yh hx y7 3h h7 3x y7 3x yh hx y7 3x y+ -h h+ -x y+ -x yh hx y+ -x y7 3+ -7 3h h7 3+ -7 3x y7 3x y+ -x y7 3x yh hx y7 3x y+ -x y7 3x y^ ^h h^ ^+ -^ ^+ -h h+ -^ ^+ -

 (iv) ^ ^x x^ ^x x8 5^ ^8 5x x8 5x x^ ^x x8 5x xx x- -x x^ ^x x- -x xx x8 5x x- -x x8 5x x^ ^x x8 5x x- -x x8 5x xh hx xh hx x8 2h h8 2x x8 2x xh hx x8 2x xx x- -x xh hx x- -x x8 2- -8 2h h8 2- -8 2x x8 2x x- -x x8 2x xh hx x8 2x x- -x x8 2x x^ ^h h^ ^x x^ ^x xh hx x^ ^x x^ ^h h^ ^x x^ ^x xh hx x^ ^x xx x- -x x^ ^x x- -x xh hx x- -x x^ ^x x- -x x  (v) ^ ^m n^ ^m n2 3^ ^2 3m n2 3m n^ ^m n2 3m n+ +^ ^+ +m n+ +m n^ ^m n+ +m n2 3+ +2 3^ ^2 3+ +2 3m n2 3m n+ +m n2 3m n^ ^m n2 3m n+ +m n2 3m nh hm nh hm n2 4h h2 4m n2 4m nh hm n2 4m n+ +h h+ +m n+ +m nh hm n+ +m n2 4+ +2 4h h2 4+ +2 4m n2 4m n+ +m n2 4m nh hm n2 4m n+ +m n2 4m n^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +  (vi) ^ ^xy^ ^xy 3 2^ ^3 2- -^ ^- -3 2- -3 2^ ^3 2- -3 2h hxyh hxy3 2h h3 2xy3 2xyh hxy3 2xy3 2- -3 2h h3 2- -3 2xy3 2xy- -xy3 2xyh hxy3 2xy- -xy3 2xy^ ^h h^ ^3 2^ ^3 2h h3 2^ ^3 2^ ^h h^ ^3 2^ ^3 2h h3 2^ ^3 23 2- -3 2^ ^3 2- -3 2h h3 2- -3 2^ ^3 2- -3 2

 (vii) a
x y
1 1+ +a+ +a1 1+ +1 1a1 1a+ +a1 1a` c1 1c1 1+ +c+ +1 1+ +1 1c1 1+ +1 1j1 1j1 1+ +j+ +1 1+ +1 1j1 1+ +1 1 m+ +  (viii) ^ ^x y^ ^x y2 2^ ^2 2+ -^ ^+ -x y+ -x y^ ^x y+ -x y2 2+ -2 2^ ^2 2+ -2 2x y2 2x y+ -x y2 2x y^ ^x y2 2x y+ -x y2 2x yh hx yh hx y2 2h h2 2+ -h h+ -x y+ -x yh hx y+ -x y2 2+ -2 2h h2 2+ -2 2x y2 2x y+ -x y2 2x yh hx y2 2x y+ -x y2 2x y^ ^h h^ ^x y^ ^x yh hx y^ ^x y2 2^ ^2 2h h2 2^ ^2 2x y+ -x y^ ^x y+ -x yh hx y+ -x y^ ^x y+ -x y2 2+ -2 2^ ^2 2+ -2 2h h2 2+ -2 2^ ^2 2+ -2 2x y2 2x y+ -x y2 2x y^ ^x y2 2x y+ -x y2 2x yh hx y2 2x y+ -x y2 2x y^ ^x y2 2x y+ -x y2 2x y

 4. K‰bwhUikfis¥ ga‹gL¤Â Ã‹tU« t®¡f§fis¡ fh©f:

 (i) 2^ hp q^ hp qp q-p q^ hp q-p q  (ii) 2^ ha^ ha 5^ h5-^ h-  (iii) 2^ hx^ hx3 5^ h3 5x3 5x^ hx3 5x +^ h+3 5+3 5^ h3 5+3 5

 (iv) 2^ hx^ hx5 4^ h5 4x5 4x^ hx5 4x5 4-5 4^ h5 4-5 4  (v) 2^ hx y^ hx y7 3^ h7 3x y7 3x y^ hx y7 3x yx y+x y^ hx y+x y7 3+7 3^ h7 3+7 3x y7 3x y+x y7 3x y^ hx y7 3x y+x y7 3x y  (vi) 2^ hm n^ hm n10^ h10 9^ h9m n9m n^ hm n9m nm n-m n^ hm n-m n

 (vii) 2^ h. .^ h. .a b^ ha b. .a b. .^ h. .a b. .0 4^ h0 4. .0 4. .^ h. .0 4. .0 5^ h0 5a b0 5a b^ ha b0 5a b. .a b. .0 5. .a b. .^ h. .a b. .0 5. .a b. .a b-a b^ ha b-a b  (viii) 
x
1 2

` jx` jx
x

` j
x
1` j1

2

` j
2

-` j-` j  (ix) y
2 3

2` jx` jx y` jy
2 3

` j
2 3

2` j2-` j-` j` j
 (x) . . . .0 5. .0 5. .4 0. .4 0. .54 0 46 0. .6 0. .46# #. .# #. . . .# #. .4 0# #4 0. .4 0. .# #. .4 0. .54# #54 0 4# #0 4. .0 4. .# #. .0 4. .6 0# #6 0. .6 0. .# #. .6 0. .# #-# #

 5. K‰bwhUikfis¥ ga‹gL¤Â Ã‹tUtdt‰¿‹ kÂ¥òfis¡ fh©f:

 (i) 1032  (ii) 482  (iii) 542  (iv) 922

 (v) 9982  (vi) 53 47#  (vii) 96 104#  (viii) 28 32#

 (ix) 81 79#  (x) 2 8.2 8. 2  (xi) . .12 1 7. .1 7. .92 21 72 21 7 92 291 7-1 7  (xii) . .9 7. .9 7. .9 8. .9 8. .#. .#. .

 6. ã%Ã¡f :

 (i) 2 2^ ^x x^ ^x x3 7^ ^3 7x x3 7x x^ ^x x3 7x x+ -^ ^+ -x x+ -x x^ ^x x+ -x x3 7+ -3 7^ ^3 7+ -3 7x x3 7x x+ -x x3 7x x^ ^x x3 7x x+ -x x3 7x xh hxh hx3 7h h3 7x3 7xh hx3 7x2 2h h2 23 72 23 7h h3 72 23 7x3 7x2 2x3 7xh hx3 7x2 2x3 7x= -h h= -3 7= -3 7h h3 7= -3 7x3 7x= -x3 7xh hx3 7x= -x3 7x^ ^h h^ ^x x^ ^x xh hx x^ ^x xx x84x x^ ^x x84x xh hx x84x x^ ^x x84x x2 2^ ^2 2h h2 2^ ^2 2x x2 2x x^ ^x x2 2x xh hx x2 2x x^ ^x x2 2x x842 284^ ^842 284h h842 284^ ^842 284x x84x x2 2x x84x x^ ^x x84x x2 2x x84x xh hx x84x x2 2x x84x x^ ^x x84x x2 2x x84x x+ -^ ^+ -h h+ -^ ^+ -x x+ -x x^ ^x x+ -x xh hx x+ -x x^ ^x x+ -x x2 2+ -2 2^ ^2 2+ -2 2h h2 2+ -2 2^ ^2 2+ -2 2x x2 2x x+ -x x2 2x x^ ^x x2 2x x+ -x x2 2x xh hx x2 2x x+ -x x2 2x x^ ^x x2 2x x+ -x x2 2x x = -^ ^= -h h= -^ ^= -

 (ii) 0+ - + + =^ ^a b^ ^a b- +^ ^- +a b- +a b^ ^a b- +a b ^ ^b c^ ^b c+ -^ ^+ -b c+ -b c^ ^b c+ -b c ^ ^c a^ ^c a- +^ ^- +c a- +c a^ ^c a- +c ah ha bh ha b- +h h- +a b- +a bh ha b- +a b^ ^h h^ ^- +^ ^- +h h- +^ ^- + h hb ch hb c+ +h h+ +b c+ +b ch hb c+ +b c^ ^h h^ ^ h hc ah hc a- +h h- +c a- +c ah hc a- +c a^ ^h h^ ^- +^ ^- +h h- +^ ^- +

 7. a b 5+ =a b+ =a b , a b 4- =a b- =a b  våš a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b , ab M»at‰¿‹ kÂ¥òfis¡ fh©f.

 8. (i) a b+a b+a b , ab M»at‰¿‹ kÂ¥òfŸ Kiwna 12, 32 våš, a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b , 2^ ha b^ ha ba b-a b^ ha b-a b

M»at‰¿‹ kÂ¥òfis¡ fh©f.

  (ii) ^ ha b^ ha ba b-a b^ ha b-a b , ab M»at‰¿‹ kÂ¥òfŸ 6, 40 våš a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b , 2^ ha b^ ha b+^ h+a b+a b^ ha b+a b

M»at‰¿‹ kÂ¥òfis¡ fh©f.

 9. 5 300x x5 3x x5 32x x2x x= -x x= -x x5 3-5 3^ ^x a^ ^x a+ +^ ^+ +x a+ +x a^ ^x a+ +x ah hx bh hx b+ +h h+ +x b+ +x bh hx b+ +x b^ ^h h^ ^+ +^ ^+ +h h+ +^ ^+ +  våš a b2 2a b2 2a b+a b+a ba b2 2a b+a b2 2a b  Ï‹ kÂ¥ig¡ fh©f.

 10. x c+ + +x c+ + +x c^ ^ ^x a^ ^ ^x a+ + +^ ^ ^+ + +x a+ + +x a^ ^ ^x a+ + +x a^ ^ ^h h^ ^ ^x b^ ^ ^x bh hx b^ ^ ^x b+ + +^ ^ ^+ + +h h+ + +^ ^ ^+ + +x b+ + +x b^ ^ ^x b+ + +x bh hx b+ + +x b^ ^ ^x b+ + +x b h v‹gj‰fhd Ïa‰fâj K‰bwhUikia 

bgU¡f‰gy‹ N¤Âu¤ij¥ ga‹gL¤Â jUé.

  ( F¿¥ò : [ ]x c x b x c+ + +x c+ + +x c + +^ ^ ^x a^ ^ ^x a+ + +^ ^ ^+ + +x a+ + +x a^ ^ ^x a+ + +x a ^ ^^ ^ ^h h^ ^ ^x b^ ^ ^x bh hx b^ ^ ^x b+ + +^ ^ ^+ + +h h+ + +^ ^ ^+ + +x b+ + +x b^ ^ ^x b+ + +x bh hx b+ + +x b^ ^ ^x b+ + +x b h hx ah hx a= +h h= +x a= +x ah hx a= +x a^h h^= +^= +h h= +^= + h h  )



2.5  fhuâ¥gL¤jš

20 v‹w Ïašv©iz vL¤J¡ bfhŸnth«.

Ïij eh« Ã‹tU« v©fë‹

bgU¡f‰gydhf vGjyh«.

20 = 1 × 20

20 = 2 × 10

20 = 4 × 5

20 v‹w v©â‰F 6 fhuâfŸ cŸsd. mit 1,  2, 4, 5, 10, 20 MF«.

ÏitfSŸ 2« 5«, 20 Ï‹ gfh¡ fhuâfŸ MF«.

20 Ï‹ gfh¡ fhuâ tot« = 2 #  2 #  5.

1. x‹iwél¥ bgça v©â‰F 1 IÍ« j‹idÍ« jéu ntW fhuâfŸ 

Ïšiy våš mªj v©iz gfh v© v‹»nwh«. cjhuz« : 2, 3, 5, 7, ...

2. x‹iwél¥ bgça v©â‰F Ïu©o‰F« nk‰g£l fhuâfŸ ÏU¥Ã‹ 

m›bt©iz gF v© v‹»nwh«. cjhuz« : 4, 6, 8, 10, ...

3. xU v©iz mj‹ fhuâfë‹ bgU¡f‰gydhf vGJ«nghJ eh« 

1 I xU fhuâahf bghJthf vGJtJ Ïšiy. Vbdåš 1 v‹gJ 

vªjbthU v©â‰F« xU fhuâahf mik»wJ.

    4. vªjbthU Ïaš v©Q« gF v©zhfnth mšyJ gfh v©zhfnth 

ÏU¡F«.

5. 1 v‹w v© gF v©Q« mšy, gfh v©Q« mšy.

2.5.1  fhuâ¥gL¤jš v‹whš v‹d?

vªjbthU Ïa‰fâj¡ nfhitiaÍ« Tl eh« mj‹ fhuâfë‹ 

bgU¡fš gydhf vGjyh«.

fhuâ¥gL¤jš : vªjbthU gšYW¥ò¡ nfhitiaÍ« mj‹ fhuâfë‹ 

bgU¡f‰gydhf vGJtij¡ fhuâ¥gL¤jš v‹»nwh«.

20 njÚ®¡ nfh¥igfis eh« Ñœ¡f©lthW 

bt›ntW têfëš tçir¥gL¤jyh«.

2 20
2 10
 5
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Ïa‰fâj«

e«khš Ã‹tU« Ïa‰fâj¡ nfhitfis mt‰¿‹ fhuâfë‹ bgU¡f‰ 

gydhf vGj KoÍ«.

(i) ( ) ( )x x( )x x( ) ( )x( )6 2x x6 2x x( )x x( )6 2( )x x( ) ( )3( )3 2( )3 2( ) ( )3 2( )( )x x( )3 2( )x x( ) ( )x( )3 2( )x( )6 23 26 2( )6 2( )3 2( )6 2( )x x6 2x x3 2x x6 2x x( )x x( )6 2( )x x( )3 2( )x x( )6 2( )x x( ) ( )3( )3 2( )3( )x x6 2x x=x x6 2x x

 (ii) ( ) ( )a b ( )ab( ) ( )a b( )3 3a b3 3a b ( )3( )2 2a b2 2a b ab2 2ab3 32 23 3a b3 3a b2 2a b3 3a b+ =ab+ =ab3 3+ =3 32 2
+ =

2 2ab2 2ab+ =ab2 2ab3 32 23 3+ =3 32 23 3 ( )+( )( )a b( )+( )a b( )

 (iii) ( ) ( )x x x x( )x x( ) ( )x x( )2 6x x2 6x x ( )2 3( )( )x x( )2 3( )x x( ) ( )2( )22 622 6x x2 6x x2x x2 6x x+ -x x+ -x x2 6+ -2 6x x2 6x x+ -x x2 6x x = -( )= -( )( )2 3( )= -( )2 3( )( )x x( )2 3( )x x( )= -( )x x( )2 3( )x x( ) ( )+( )

nk‰f©l vL¤J¡fh£Lfis eh« Ñœ¡f©LŸsthW« vGjyh«:

Ïa‰fâj¡ 

nfhit

Kjyh«

fhuâ

Ïu©lh«

fhuâ

e«khš Ït‰iw nkY« fhuâ¥gL¤j KoÍkh?

Kjyh«

fhuâ

Ïu©lh«

fhuâ

6x3 2x 3x2 M«. 2x  =  2 × x M«. 3x2 = 3 × x ×x

3a2 b + 3ab2 (3ab) (a + b) M«.

3ab  = 3 × a × b
Ïšiy. (a + b) I
nkY« fhuâ¥gL¤j 

KoahJ.

2x2 + x – 6 (2x – 3) (x(x(  + 2)
Ïšiy. (2x – 3) I
nkY« fhuâ¥gL¤j 

KoahJ.

Ïšiy. (x(x(  + 2) I
nkY« fhuâ¥gL¤j 

KoahJ.

F¿¥ò : nkY« fhuâfshf¥ gF¡f Koahj¡ fhuâfis¥ gfh¡ fhuâfŸ 

v‹»nwh«. nk‰f©l vL¤J¡fh£oš ( ), (2 3), ( 2)( )a b( ) x x2 3x x2 3),x x), ( 2x x( 2+ -( )+ -( ), (+ -, (2 3+ -2 3( )a b( )+ -( )a b( ) x x+ -x x2 3x x2 3+ -2 3x x2 3 ( 2+( 2  M»ait gfh¡ 

fhuâfŸ MF«.

2.5.2  bghJ¡ fhuâia btëna vL¤J fhuâ¥gL¤jš

Ï«Kiwæš, bfhL¡f¥g£l nfhitæ‹ bghJ¡ fhuâia¡ f©l¿ªJ 

mij mil¥ò¡ F¿¡F btëna bfh©L tªJ fhuâ¥gL¤J»nwh«. Ïu©L 

mšyJ mj‰F nk‰g£l cW¥òfë‹ bghJ¡ fhuâ v‹gJ všyh cW¥òfëY« 

tU« fhuâ v‹gij ãidéš bfhŸf.

vL¤J¡fh£L 2.16

Ã‹tU« nfhitfis¡ fhuâ¥gL¤Jf:

(i) x2 6x2 6x+2 6+2 6   (ii) x xyx xyx x4 2x x4 2x x0x x0x x24 224 2x x4 2x x2x x4 2x x+x x+x x4 2+4 2x x4 2x x+x x4 2x x  (iii) x xyx xyx x3 1x x3 1x x2x x2x x23 123 1x x3 1x x2x x3 1x xx x3 1x x-x x3 1x x  (iv) a b ab2 2a b2 2a b ab2 2ab-

(v) x x x3 5x x3 5x x 63 23 53 23 5x x3 5x x3 2x x3 5x x- +x x- +x xx x3 5x x- +x x3 5x x3 2
- +

3 2x x3 2x x- +x x3 2x x3 53 23 5- +3 53 23 5x x3 5x x3 2x x3 5x x- +x x3 5x x3 2x x3 5x x  (vi) 7 21 2l m7 2l m7 21 2lm1 2n l1 2n l1 28n l8 m3 27 23 27 27 2l m7 23 27 2l m7 2 21 221 2- +7 2- +7 21 2- +1 2lm- +lm1 2lm1 2- +1 2lm1 2n l- +n l1 2n l1 2- +1 2n l1 21 221 2- +1 221 2

Ô®Î

(i) 2 6 2 (2 3)x x2 (x x2 (x x2 6x x2 6 #2 3#2 3+ =2 6+ =2 6+ =x x+ =x x2 6x x2 6+ =2 6x x2 6 2 (+2 (

           ( )x x( )x x( )2 6x x2 6x x2 3( )2 3( )x x2 3x x( )x x( )2 3( )x x( )` + =x x+ =x x2 6+ =2 6x x2 6x x+ =x x2 6x x( )+( )( )2 3( )+( )2 3( ) (‘2’ v‹gJ ÏU cW¥òf£F« bghJthf cŸsJ)

F¿¥ò : (i) Ï§F, 2, (x 2, (x 2, ( + 3) M»ad (2 6)x+  Ï‹ fhuâfshF«.

(ii) 2, ( )( )x( )( )3( )( )+( ) M»a fhuâfis nkY« fhuâfshf¥ gF¡f KoahJ.

   vdnt 2, ( )( )x( )( )3( )( )+( )  M»ait gfh¡ fhuâfshF«.



(ii) x xyx xyx x4 2x x4 2x x0x x0x x24 224 2x x4 2x x2x x4 2x x+x x+x x4 2+4 2x x4 2x x+x x4 2x x  = (4 ) (4 5 )x x x y# #x x# #x x # #4 5# #4 5 #x y#x y) (+) (

  = ( )x x( )x x( )y( )y( )4 5( )4 5( )x x4 5x x( )x x( )4 5( )x x( )( )+( )( )4 5( )+( )4 5( ) (bghJ cW¥ghd 4x-I btëna vL¤jš)

(iii) 3 12x x3 1x x3 12x x2 yx xyx x23 123 13 1x x3 123 1x x3 13 1x x3 1-3 1x x3 1  = (3 ) (3 4 )x x x y# #x x# #x x # #3 4# #3 4 #x y#x y) (-) (

  = ( )x x( )x x( )y( )y( )3 4( )3 4( )x x3 4x x( )x x( )3 4( )x x( )( )3 4( )-( )3 4( ) (bghJ cW¥ghd 3x-I btëna vL¤jš)

(iv) a b ab2 2a b2 2a b ab2 2ab-  = ( ) ( )( )a a( )b a( )b a( ) ( )b a( )( )b b( )( )# #( )( )a a( )# #( )a a( ) ( )# #( )( )b b( )# #( )b b( )b a-b a

  = ( )ab ( )a b( )( )a b( )-( )a b( ) (bghJ cW¥ghd ab-I btëna vL¤jš)

(v) 3 5 6x x3 5x x3 5 x3 23 53 23 53 5x x3 53 23 5x x3 5- +x x- +x x3 5x x3 5- +3 5x x3 53 2
- +

3 23 53 23 5- +3 53 23 5x x3 2x x- +x x3 2x x3 5x x3 53 23 5x x3 5- +3 5x x3 53 23 5x x3 5  = (3 ) (5 ) (6 )x x x x# #x x# #x x # #) (# #) (5 )# #5 )x x# #x x) (x x) (# #) (x x) ( # #5 )# #5 ) (6# #(6# #5 )# #5 ) (6# #(6x x# #x x(6x x(6# #(6x x(65 )- +5 )5 )x x5 )- +5 )x x5 )# #- +# #) (# #) (- +) (# #) (5 )# #5 )- +5 )# #5 )x x# #x x- +x x# #x x) (x x) (# #) (x x) (- +) (x x) (# #) (x x) (5 )x x5 )# #5 )x x5 )- +5 )x x5 )# #5 )x x5 )# #- +# #5 )# #5 )- +5 )# #5 )x x# #x x- +x x# #x x5 )x x5 )# #5 )x x5 )- +5 )x x5 )# #5 )x x5 )

  = ( )x x( )x x( )( )3 5( )( )x x( )3 5( )x x( )( )6( )2( )2( )( )3 5( )2( )3 5( )( )- +( )( )x( )- +( )x( )( )3 5( )- +( )3 5( ) (bghJ cW¥ghd x-I btëna vL¤jš)

(vi) 7 21 2l m7 2l m7 21 2lm1 2n l1 2n l1 28n l8 m3 27 23 27 27 2l m7 23 27 2l m7 2 21 221 2- +7 2- +7 21 2- +1 2lm- +lm1 2lm1 2- +1 2lm1 2n l- +n l1 2n l1 2- +1 2n l1 21 221 2- +1 221 2

  = (7 ) ( ) ( )l l l m m l) (m l) (7 3m l7 3 n l) (n l) (7 4n l7 4 m# # # #l l# # # #l l l m# # # #l m # #) (# #) (m l# #m l) (m l) (# #) (m l) (7 3m l7 3# #7 3m l7 3 # #m l# #m l # # # #n l# #n l7 4n l7 4# #7 4n l7 4 #- +) (- +) (n l- +n l) (n l) (- +) (n l) (- +m l- +m l7 3m l7 3- +7 3m l7 3 m m- +m m# #- +# #) (# #) (- +) (# #) (m l# #m l- +m l# #m l) (m l) (# #) (m l) (- +) (m l) (# #) (m l) (7 3m l7 3# #7 3m l7 3- +7 3m l7 3# #7 3m l7 3 # #- +# #m l# #m l- +m l# #m l # #- +# #m m# #m m- +m m# #m m

 = ( )lm ( )l m( )7 3( )7 3( )lm7 3lm ( )l m( )7 3( )l m( )( )4( )2( )2( )( )l m( )2( )l m( )( )l m( )7 3( )l m( )2( )l m( )7 3( )l m( )( )- +( )( )mn( )- +( )mn( )( )7 3( )- +( )7 3( ) (bghJ cW¥ghd 7lm-I btëna vL¤jš)

2.5.3  cW¥òfis¤ bjhF¤J¡ fhuâ¥gL¤jš

Ï«Kiwæš, bfhL¡f¥g£l nfhitia Ïu©L mšyJ _‹W 

cW¥òfë‹ bjhF¥òfë‹ T£lyhf vGÂ ÃwF xU bghJ¡fhuâia¥ bg‰W 

fhuâ¥gL¤J»nwh«.

vL¤J¡fh£L  2.17

Ã‹tUtdt‰iw fhuâ¥gL¤Jf:

(i)    x x x3 3x3 3x3 2x x3 2x x3 33 23 3- +x x- +x x3 3- +3 3x x3 3x x- +x x3 3x x3 2
- +

3 2x x3 2x x- +x x3 2x x3 33 23 3- +3 33 23 3x x3 3x x3 2x x3 3x x- +x x3 3x x3 2x x3 3x x3 3-3 3   (ii)   2 3 2xy2 3xy2 3ab bx ay3- +2 3- +2 3ab- +ab -

(iii)  2 2 10m m2 2m m2 2n m2 2n m2 2 n102 2102 2m m10m m2 2m m2 2102 2m m2 222 222 22 2m m2 222 2m m2 22 2- -2 22 2m m2 2- -2 2m m2 22 2n m2 2- -2 2n m2 22 2m m2 2102 2m m2 2- -2 2m m2 2102 2m m2 2 +  (iv)  ( 1) ( )ab ( 1x x( 1) (x x) (a b2 2( 12 2( 1) (2 2) (( 1x x( 12 2( 1x x( 1) (x x) (2 2) (x x) (a b2 2a b2
+ +( 1+ +( 1) (+ +) (x x+ +x x( 1x x( 1+ +( 1x x( 1) (x x) (+ +) (x x) (2 2
+ +

2 2( 12 2( 1+ +( 12 2( 1) (2 2) (+ +) (2 2) (x x2 2x x+ +x x2 2x x( 1x x( 12 2( 1x x( 1+ +( 1x x( 12 2( 1x x( 1) (x x) (2 2) (x x) (+ +) (x x) (2 2) (x x) ( +a b+a b

Ô®Î

(i) 3 3x x x3 3x3 33 23 33 23 3x x3 2x x- +3 3- +3 3x x- +x x3 3x x3 3- +3 3x x3 33 2
- +

3 23 33 23 3- +3 33 23 3x x3 2x x- +x x3 2x x3 3x x3 33 23 3x x3 3- +3 3x x3 33 23 3x x3 33 3-3 3  =  ( ) ( )x x( )x x( ) ( )x( )3 1( )3 1( ) ( )3( )2x x2x x- +( )- +( )3 1- +3 1( )3 1( )- +( )3 1( ) ( )-( )

  = ( ) ( )( )x x( )1 3( )1 3( ) ( )1 3( )2( )2( )( )x x( )2( )x x( )+ -( )+ -( ) ( )+ -( )x x+ -x x( )x x( )+ -( )x x( ) ( )x x( )+ -( )x x( )1 3+ -1 3( )1 3( )+ -( )1 3( ) ( )1 3( )+ -( )1 3( )x x1 3x x+ -x x1 3x x( )x x( )1 3( )x x( )+ -( )x x( )1 3( )x x( ) ( )x x( )1 3( )x x( )+ -( )x x( )1 3( )x x( )

(ii) 2 3 2 3xy2 3xy2 3ab bx2 3bx2 3ay- +2 3- +2 3ab- +ab 2 3-2 3  = xy bx ab ay2 2xy2 2xy 3 3ab3 3ab+ -bx+ -bx2 2+ -2 2 3 3-3 3 (cW¥òfis kh‰¿aik¤jš)

  = ( ) ( )x y( )x y( )b a( )b a( ) y b( )y b( )2 3( )2 3( )x y2 3x y( )x y( )2 3( )x y( )b a2 3b a( )b a( )2 3( )b a( )+ -( )+ -( )( )2 3( )+ -( )2 3( )b a2 3b a+ -b a2 3b a( )b a( )2 3( )b a( )+ -( )b a( )2 3( )b a( ) ( )y b( )+( )y b( )

         (bghJ cW¥òfis btëna vL¤jš)

  = ( ) ( )( )x a( ) y b( )y b( )( )2 3( )( )x a( )2 3( )x a( )- +( )- +( ) ( )- +( )( )x a( )- +( )x a( ) ( )y b( )- +( )y b( )( )2 3( )- +( )2 3( )( )x a( )2 3( )x a( )- +( )x a( )2 3( )x a( )

(iii) 2 2 10m m2 2m m2 2n m2 2n m2 2 n102 2102 2m m10m m2 2m m2 2102 2m m2 222 222 22 2m m2 222 2m m2 22 2- -2 22 2m m2 2- -2 2m m2 22 2n m2 2- -2 2n m2 22 2m m2 2102 2m m2 2- -2 2m m2 2102 2m m2 2 +  = ( ) ( )m m( )m m( )n m( )n m( ) ( )n m( )( )n( )2 5( )2 5( )m m2 5m m( )m m( )2 5( )m m( ) 2 5( )2 5( )n m2 5n m( )n m( )2 5( )n m( )( )- -( )n m- -n m( )n m( )- -( )n m( )( )2 5( )- -( )2 5( ) ( )2 5( )-( )2 5( )

  = ( ) ( )m m( )m m( ) ( )m m( )( )n( )( )2 2( )( )m m( )2 2( )m m( ) ( )5( )( )- -( )m m- -m m( )m m( )- -( )m m( ) ( )m m( )- -( )m m( )( )m m( )2 2( )m m( )- -( )m m( )2 2( )m m( ) (bghJ cW¥òfis btëna vL¤jš)

(iv) ( 1) ( )ab ( 1x x( 1) (x x) (a b2 2( 12 2( 1) (2 2) (( 1x x( 12 2( 1x x( 1) (x x) (2 2) (x x) (a b2 2a b2
+ +( 1+ +( 1) (+ +) (x x+ +x x( 1x x( 1+ +( 1x x( 1) (x x) (+ +) (x x) (2 2
+ +

2 2( 12 2( 1+ +( 12 2( 1) (2 2) (+ +) (2 2) (x x2 2x x+ +x x2 2x x( 1x x( 12 2( 1x x( 1+ +( 1x x( 12 2( 1x x( 1) (x x) (2 2) (x x) (+ +) (x x) (2 2) (x x) ( +a b+a b  = abx xa xb2 2ab2 2ab xa2 2xa 2
+ +ab+ +ab2 2
+ +

2 2ab2 2ab+ +ab2 2ab +

  = abx b x ab2 2 2b x2b x+ +a x+ +a x2 2
+ +

2 2a x2 2a x+ +a x2 2a x + (cW¥òfis kh‰¿aik¤jš)

  = ( ) ( )ax ( )bx( )a b( )a b( ) ( )bx( )( )a( )+ +( )+ +( )a b+ +a b( )a b( )+ +( )a b( ) ( )+( )

         (bghJ cW¥òfis btëna vL¤jš)

  = ( ) ( )( )ax( )b b( )b b( ) ( )b b( )( )x a( )+ +( )+ +( ) ( )+ +( )b b+ +b b( )b b( )+ +( )b b( ) ( )b b( )+ +( )b b( )( )x a( )+ +( )x a( )

84

(Kjš ÏU  cW¥òfisÍ« 

Kjèš bjhF¤j Ã‹ bghJ 

cW¥ig btëna vL¤jš)
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Ïa‰fâj«

2.5.4.  K‰bwhUikfis¥ ga‹gL¤Â¡ fhuâ¥gL¤jš

ãidÎ T®f:

(i) ( )( )a b( ) a ab b22 2a a2 2a a 2
+ =( )+ =( )( )a b( )+ =( )a b( )2 2
+ =

2 2
+ +a a+ +a ab b+ +b b2+ +2a a2a a+ +a a2a a

 (ii)  (ii)  (ii)  (ii) ( )( )a b( ) a ab b22 2a a2 2a a 2
- =( )- =( )( )a b( )- =( )a b( ) - +a a- +a ab b- +b b2- +2a a2a a- +a a2a a

 (iii) (iii) (iii) (iii) ( ) ( )( )a b( ) ( )a b( ) a b2 2a b2 2a b( )+( )( )a b( )+( )a b( ) - = -( )- = -( )( )a b( )- = -( )a b( ) a b- = -a b

Áy neu§fëš bfhL¡f¥g£l nfhitia mšyJ gšYW¥ò¡ nfhitia 

nk‰F¿¥Ãl¥g£l K‰bwhUikfë‹ toéš vGj KoÍ«. m›thW vGj Koªjhš 

ty¥òw« cŸs nfhitf£F mt‰¿‹ Ïl¥òw« cŸs nfhitfns  fhuâfshF«.

Ï«Kiwæš eh« v›thW 

K‰bwhUikfis¥ ga‹gL¤Â fhuâ¥ 

gL¤J»nwh« v‹gij¡ Ñœ¡f©LŸs 

vL¤J¡fh£Lfis¡ f‰gj‹ _y« 

m¿ayh«.

vL¤J¡fh£L  2.18

K‰bwhUikfis¥ ga‹gL¤Â Ã‹tUtdt‰iw¡ fhuâ¥gL¤Jf:

 (i)   x x6 92x x2x x+ +x x+ +x x6 9+ +6 9x x6 9x x+ +x x6 9x x  (ii)  x x10 252x x2x x- +x x- +x x10- +10x x10x x- +x x10x x  (iii)  m m49 56 162m m2m m- +m m- +m m56- +56m m56m m- +m m56m m

 (iv)  x 642
-   (v)  x y y9 4x y9 4x y2 3y2 3y9 42 39 4x y9 4x y2 3x y9 4x y9 4-9 4   (vi)  m n8 8m n8 8m nm n-m n

Ô®Î

(i) 6 9x x2x x2x x+ +6 9+ +6 9x x+ +x x6 9x x6 9+ +6 9x x6 9

6 9x x2x x2x x+ +6 9+ +6 9x x+ +x x6 9x x6 9+ +6 9x x6 9  I a ab b2 2a a2 2a ab b2 2b b22 22+ +a a+ +a ab b+ +b ba a2a a+ +a a2a a2 2
+ +

2 2a a2 2a a+ +a a2 2a ab b2 2b b+ +b b2 2b b22 22+ +22 22a a2a a2 2a a2a a+ +a a2a a2 2a a2a a  cl‹ x¥Ã£lhš,  a = x, b = 3 vd¡ »il¡F«.

a ab b2 222 22a a2 2a ab b2 2b b+ +a a+ +a a2a a2+ +2a a2 b b+ +b b2 2
+ +

2 222 22+ +22 22a a2 2a a+ +a a2 2a a2a a22 22a a2+ +2a a22 22a a2 b b2 2b b+ +b b2 2b b  =   ( )( )a b( )2( )+( )( )a b( )+( )a b( ) , a = x, b = 3 v‹gjhš

x x6 92x x2x x+ +x x+ +x x6 9+ +6 9x x6 9x x+ +x x6 9x x  = ( )( )x( )( )3( )2( )+( )   v‹gij¥ bgW»nwh«.

` x x6 92x x2x x+ +x x+ +x x6 9+ +6 9x x6 9x x+ +x x6 9x x  Ï‹ fhuâfŸ ( 3)( 3x( 3( 3+( 3 , ( 3)( 3x( 3( 3+( 3  M»aitfshF«.

(ii) 10 25x x2x x2x x- +10- +10x x- +x x10x x10- +10x x10

10 25x x2x x2x x- +10- +10x x- +x x10x x10- +10x x10  I a ab b2 2a a2 2a ab b2 2b b22 22- +a a- +a ab b- +b ba a2a a- +a a2a a2 2
- +

2 2a a2 2a a- +a a2 2a ab b2 2b b- +b b2 2b b22 22- +22 22a a2a a2 2a a2a a- +a a2a a2 2a a2a a  cl‹ x¥Ã£lhš,   a = x, b = 5 vd¡ »il¡F«.

   a ab b2 222 22a a2 2a ab b2 2b b- +a a- +a a2a a2- +2a a2 b b- +b b2 2
- +

2 222 22- +22 22a a2 2a a- +a a2 2a a2a a22 22a a2- +2a a22 22a a2 b b2 2b b- +b b2 2b b       =   ( )( )a b( )2( )a b( )-( )a b( ) , a = x, b = 5 v‹gjhš

x x10 252x x2x x- +x x- +x x10- +10x x10x x- +x x10x x  = ( )( )x x 52 2( )2 2( )( )2 2( )x x2 2x x2 52 22 5( )2 5( )2 2( )2 5( )( )2 5( )2 2( )2 5( ) 52 25- +( )- +( )( )- +( )x x- +x x( )x x( )- +( )x x( )2 5- +2 5( )2 5( )- +( )2 5( )( )2 5( )- +( )2 5( )x x2 5x x- +x x2 5x x( )x x( )2 5( )x x( )- +( )x x( )2 5( )x x( )2 2
- +

2 2( )2 2( )- +( )2 2( )2 2
- +

2 2x x2 2x x- +x x2 2x x2 52 22 5- +2 52 22 5( )2 5( )2 2( )2 5( )- +( )2 5( )2 2( )2 5( )( )2 5( )2 2( )2 5( )- +( )2 5( )2 2( )2 5( )x x2 5x x2 2x x2 5x x- +x x2 5x x2 2x x2 5x x( )x x( )2 5( )x x( )2 2( )x x( )2 5( )x x( )- +( )x x( )2 5( )x x( )2 2( )x x( )2 5( )x x( )

x x10 252x x2x x- +x x- +x x10- +10x x10x x- +x x10x x  = (x(x(  – 5)2   v‹gij¥ bgW»nwh«.

` x x10 252x x2x x- +x x- +x x10- +10x x10x x- +x x10x x  Ï‹ fhuâfŸ ( 5)( 5x( 5( 5-( 5 , ( 5)( 5x( 5( 5-( 5  M»aitfshF«.

(iii) 49 56 16m m2m m2m m- +56- +56m m- +m m56m m56- +56m m56

ÏÂš, 49 (7 ) ;16 4m m(7m m(72 2(72 2(7 ) ;2 2) ;m m2 2m m(7m m(72 2(7m m(7 2
= =) ;= =) ;16= =16m m= =m m(7m m(7= =(7m m(7   v‹W« eh« vGjyh«.

nfhit fhuâfŸ

a2 + 2ab + b2 (a + b), (a + b)
a2 – 2ab + b2 (a – b), (a – b)

a2 – b2 (a + b), (a – b)



a ab b2 2a a2 2a ab b2 2b b22 22- +a a- +a ab b- +b ba a2a a- +a a2a a2 2
- +

2 2a a2 2a a- +a a2 2a ab b2 2b b- +b b2 2b b22 22- +22 22a a2a a2 2a a2a a- +a a2a a2 2a a2a a  = ( )( )a b( )2( )a b( )-( )a b( )  v‹w K‰bwhUikia¥ 

ga‹gL¤Â Ã‹tUkhW vGjyh«.

m m49 56 162m m2m m- +m m- +m m56- +56m m56m m- +m m56m m  = ( ) ( )( )m m( )m m( )7 2( )7 2( )m m7 2m m( )m m( )7 2( )m m( ) 42 2( )2 2( ) ( )2 2( )7 22 27 2m m7 2m m2 2m m7 2m m7 42 27 4( )7 4( )2 2( )7 4( )( )7 4( )2 2( )7 4( ) 42 24- +( )- +( )( )- +( )m m- +m m( )m m( )- +( )m m( )m m7 2m m- +m m7 2m m7 4- +7 4( )7 4( )- +( )7 4( )( )7 4( )- +( )7 4( )( )m m( )7 4( )m m( )- +( )m m( )7 4( )m m( )2 2
- +

2 2( )2 2( )- +( )2 2( )2 2
- +

2 2( )2 2( )- +( )2 2( )m m2 2m m- +m m2 2m m( )m m( )2 2( )m m( )- +( )m m( )2 2( )m m( )7 22 27 2- +7 22 27 2m m7 2m m2 2m m7 2m m- +m m7 2m m2 2m m7 2m m7 42 27 4- +7 42 27 4( )7 4( )2 2( )7 4( )- +( )7 4( )2 2( )7 4( )( )7 4( )2 2( )7 4( )- +( )7 4( )2 2( )7 4( )( )m m( )7 4( )m m( )2 2( )m m( )7 4( )m m( )- +( )m m( )7 4( )m m( )2 2( )m m( )7 4( )m m( )

  = ( )( )m( )( )7 4( )( )m( )7 4( )m( )2( )7 4( )-( )7 4( )

` m m49 56 162m m2m m- +m m- +m m56- +56m m56m m- +m m56m m  Ï‹ fhuâfŸ (7 4)m -  , (7 4)m - .

(iv) x2 – 64 I a b2 2a b2 2a ba b-a b , cl‹ x¥Ã£lhš a = x,  b = 8 vd¡ »il¡F«.

    a b2 2a b2 2a ba b-a b  = ( )( )( )a b( )( )a b( )+ -( )+ -( )( )+ -( )( )a b( )+ -( )a b( )( )a b( )+ -( )a b( )  v‹w K‰bwhUikia¥ ga‹gL¤Â

Ï›thW vGjyh«.

6x 42
-  = x2 – 82

  = ( 8) ( 8)( 8x x( 8+ -( 8+ -( 8) (+ -) (x x+ -x x( 8x x( 8+ -( 8x x( 8) (x x) (+ -) (x x) (

` x 642
- Ï‹ fhuâfŸ (x(x(  + 8), (x(x( -8) M»aitfshF«.

(v)  9 4x y9 4x y9 4y2 39 42 39 49 4x y9 42 39 4x y9 4y2 3y9 4-9 4  = y [9x2 – 4y – 4y – 4 2]
  = [(3 ) (2 ) ]y x[(y x[(3 )y x3 ) y2 2(22 2(2 ) ]2 2) ]y2 2y-

(a b2 2a b2 2a ba b-a b )= (a(a(  + b) (b) (b a) (a) (  – b) b) b v‹gJl‹ (3x) x) x 2 – (2y – (2y – (2 )y)y 2 I x¥Ã£lhš a = 3x, b = 2y
vd¡ »il¡F«.         `   9 4x y9 4x y9 4y2 39 42 39 49 4x y9 42 39 4x y9 4y2 3y9 4-9 4  = [(3 2 ) (3 2 )]y x[(y x[(3 2y x3 2y x) (y x) ( y+ -3 2+ -3 2 ) (+ -) (3 2+ -3 2y x+ -y x) (y x) (+ -) (y x) (3 2y x3 2+ -3 2y x3 2

(vi)  ( ) ( )m n m n( )m n( ) ( )m n( )8 8m n8 8m n 4 2( )4 2( )m n4 2m n( )m n( )4 2( )m n( ) 4 2( )4 2( )- =m n- =m n m n-m n

  = ( ) ( )( )m n( ) ( )m n( )4 4( )4 4( )( )m n( )4 4( )m n( ) 4 4( )4 4( )( )m n( )4 4( )m n( )+ -( )+ -( ) ( )+ -( )( )m n( )+ -( )m n( ) ( )m n( )+ -( )m n( )( )4 4( )+ -( )4 4( )( )m n( )4 4( )m n( )+ -( )m n( )4 4( )m n( ) ( )4 4( )+ -( )4 4( )( )m n( )4 4( )m n( )+ -( )m n( )4 4( )m n( )

                ( ( ) ( )a b ( )a b( ) ( )a b( )
2 2

a b
2 2

a ba b-a b = +( )= +( )( )a b( )= +( )a b( ) ( )a b( )-( )a b( ) v‹w K‰bwhUikia¥ ga‹gL¤jš)

  = ( ) [( ) ( ) ]( )m n( ) m n) (m n) (4 4( )4 4( )( )m n( )4 4( )m n( ) 2 2) (2 2) ( 2 2) ]2 2) ]+ -( )+ -( ) [(+ -[( ) (+ -) (( )m n( )+ -( )m n( ) m n+ -m n) (m n) (+ -) (m n) (( )4 4( )+ -( )4 4( )( )m n( )4 4( )m n( )+ -( )m n( )4 4( )m n( ) 2 2
+ -

2 2) (2 2) (+ -) (2 2) (m n2 2m n+ -m n2 2m n) (m n) (2 2) (m n) (+ -) (m n) (2 2) (m n) (

  = ( ) [( ) ( )]m n m n( )m n m n( ) m n4 4( )4 4( )( )m n m n( )4 4( )m n m n( ) 2 2m n m n2 2m n m n 2 2m n2 2m n+ +( )+ +( ) [(+ +[(m n m n+ +m n m n( )m n m n( )+ +( )m n m n( ) [(m n m n[(+ +[(m n m n[(( )4 4( )+ +( )4 4( )( )m n m n( )4 4( )m n m n( )+ +( )m n m n( )4 4( )m n m n( ) 2 2
+ +

2 2m n m n2 2m n m n+ +m n m n2 2m n m n m n-m n                 [ ( ) ( )m n ( )m n( ) ( )m n( )
2 2

a m n-m n = +( )= +( )( )m n( )= +( )m n( ) ( )m n( )-( )m n( )]

  = ( ) ( ) [( )( )]( )m n( ) ( )m n( ) m n m n4 4( )4 4( )( )m n( )4 4( )m n( ) 2 2( )2 2( )( )m n( )2 2( )m n( )+ +( )+ +( ) ( )+ +( )( )m n( )+ +( )m n( ) ( )m n( )+ +( )m n( )( )4 4( )+ +( )4 4( )( )m n( )4 4( )m n( )+ +( )m n( )4 4( )m n( ) ( )2 2( )+ +( )2 2( )( )m n( )2 2( )m n( )+ +( )m n( )2 2( )m n( ) + -)(+ -)(m n+ -m n m n+ -m n

m n8 8m n8 8m nm n-m n  = ( )( ) ( ) ( )( )m n( )( )m n( ) ( )m n( ) ( )m n( )4 4( )4 4( )( )m n( )4 4( )m n( ) 2 2( )2 2( )( )m n( )2 2( )m n( )+ +( )+ +( )( )+ +( )( )m n( )+ +( )m n( )( )m n( )+ +( )m n( )( )4 4( )+ +( )4 4( )( )m n( )4 4( )m n( )+ +( )m n( )4 4( )m n( )( )2 2( )+ +( )2 2( )( )m n( )2 2( )m n( )+ +( )m n( )2 2( )m n( ) + -( )+ -( ) ( )+ -( )( )m n( )+ -( )m n( ) ( )m n( )+ -( )m n( )

2.5.5 ( ) ( ) ( )x a x b x a b x ab2
+ + = + + + v‹w K‰bwhUikia¥ ga‹gL¤Â¡ 

fhuâ¥gL¤jš

( ) ( ) ( )( )x a( ) ( )x b( ) x a( )x a( )b x( )b x( ) ab2
+ +( )+ +( ) ( )+ +( )( )x a( )+ +( )x a( ) ( )x b( )+ +( )x b( ) = +x a= +x a2

= +
2x a2x a= +x a2x a+ +( )+ +( )b x+ +b x( )b x( )+ +( )b x( )  v‹w K‰bwhUikia¥ ga‹gL¤Â 

v›thW nfhitfis¡ fhuâ¥gL¤J»nwh« v‹gij Ï¥bghGJ eh« éçthf¡ 

fh©ngh«.

vL¤J¡fh£L 2.19

fhuâ¥gL¤Jf : x x5 62x x2x x+ +x x+ +x x5 6+ +5 6x x5 6x x+ +x x5 6x x

Ô®Î

5 6x x2x x2x x+ +5 6+ +5 6x x+ +x x5 6x x5 6+ +5 6x x5 6I ( )x a b x( )b x( ) ab2x a2x a+ +( )+ +( )x a+ +x a( )x a( )+ +( )x a( ) +  cl‹ x¥Ãl

ek¡F, ab = 6, a + b = 5, x = x vd »il¡»‹wd.

ÏÂš ab = 6 våš, a Í« b Í« 6 Ï‹ fhuâfŸ MF«.
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Ïa‰fâj«

Ï§F, a = 2, b = 3 v‹w kÂ¥òfis bgW« nghJ ab = 6, a + b = 5 M»a 

ãgªjidfis ãiwÎ brŒa nt©L«. vdnt a = 2, b = 3 v‹git rçahd 

kÂ¥òfshF«. Ï¥bghGJ,

( )x a b x( )b x( ) ab2x a2x a+ +( )+ +( )x a+ +x a( )x a( )+ +( )x a( ) +  = ( ) ( )( )x a( ) ( )x b( )+ +( )+ +( ) ( )+ +( )( )x a( )+ +( )x a( ) ( )x b( )+ +( )x b( )  I¥ ga‹gL¤Âdhš

5 6x x2x x2x x+ +5 6+ +5 6x x+ +x x5 6x x5 6+ +5 6x x5 6  = (2 3) (2 3)x x3)x x3)2x x2x x #+ +(2+ +(2x x+ +x x(2x x(2+ +(2x x(2 +

  = ( ) ( )( )x x( )2 3( )2 3( ) ( )2 3( )+ +( )+ +( ) ( )+ +( )x x+ +x x( )x x( )+ +( )x x( ) ( )x x( )+ +( )x x( )2 3+ +2 3( )2 3( )+ +( )2 3( ) ( )2 3( )+ +( )2 3( )x x2 3x x+ +x x2 3x x( )x x( )2 3( )x x( )+ +( )x x( )2 3( )x x( ) ( )x x( )2 3( )x x( )+ +( )x x( )2 3( )x x( )

x x5 62x x2x x+ +x x+ +x x5 6+ +5 6x x5 6x x+ +x x5 6x x  Ï‹ fhuâfŸ ( 2) ( 3),) (,) (( 2x x( 2+ +( 2+ +( 2) (+ +) () (,) (+ +) (,) (x x+ +x x( 2x x( 2+ +( 2x x( 2) (x x) (+ +) (x x) () (,) (x x) (,) (+ +) (,) (x x) (,) (  MF«.

vL¤J¡fh£L 2.20

fhuâ¥gL¤Jf: x x 62x x2x x+ -x x+ -x x

Ô®Î

x x 62x x2x x+ -x x+ -x x  I ( ) ( )( )x a b x( )b x( ) ab ( )x a( )( )x b( )2x a2x a+ +( )+ +( )x a+ +x a( )x a( )+ +( )x a( ) + =ab+ =ab + +( )+ +( )( )+ +( )( )x a( )+ +( )x a( )( )x b( )+ +( )x b( )  v‹gJl‹ x¥Ãl,

ek¡F ab = – 6, a + b = 1 v‹git »il¡»‹wd.

Mfnt, ab = – 6 , a + b = 1 v‹W mikÍ«go a, b M»aitf£F ÏU v©fis¢ 

ÁªÂ¤J¡ f©l¿f. a, b M»at‰¿‹ kÂ¥òfŸ Ñœf©LŸsthW mikayh«.

a b ab a + b bjçÎ

1 6 6 7 

1    – 6    – 6    – 5 

2 3 6 5 

2    – 3    – 6    – 1 

   – 2 3    – 6 1 

Ï§F, eh« a = – 2, b = 3 M»a fhuâ¢ nrhofisna¤ bjçÎ brŒa 

nt©L«. Vbdåš mit k£Lnk ab = – 6 k‰W« a + b = 1 v‹w ãgªjidfis 

ãiwÎ brŒ»‹wd.

( ) ( ) ( )( )x a( ) ( )x b( ) x a b x( )b x( ) ab2x a2x a+ +( )+ +( ) ( )+ +( )( )x a( )+ +( )x a( ) ( )x b( )+ +( )x b( ) = + +( )+ +( )x a+ +x a( )x a( )+ +( )x a( ) + - I¥ ga‹gL¤Âdhš eh« bgWtJ :

x x 62x x2x x+ -x x+ -x x  = ( 2) ( 3)( 2x x( 2- +( 2- +( 2) (- +) (x x- +x x( 2x x( 2- +( 2x x( 2) (x x) (- +) (x x) ( .

vL¤J¡fh£L 2.21

fhuâ¥gL¤Jf:  x x6 82x x2x x+ +x x+ +x x6 8+ +6 8x x6 8x x+ +x x6 8x x

Ô®Î

x x6 82x x2x x+ +x x+ +x x6 8+ +6 8x x6 8x x+ +x x6 8x x  I ( ) ( ) ( )x a b x( )b x( ) ab ( )x a( ) ( )x b( )2x a2x a+ +( )+ +( )x a+ +x a( )x a( )+ +( )x a( ) + =ab+ =ab + +( )+ +( ) ( )+ +( )( )x a( )+ +( )x a( ) ( )x b( )+ +( )x b( )  cl‹ x¥Ãl,

ek¡F ab = 8, a + b = 6 v‹git »il¡»‹wd.

` x x6 82x x2x x+ +x x+ +x x6 8+ +6 8x x6 8x x+ +x x6 8x x  = ( ) ( )x x( )x x( )( )2 4( )( )x x( )2 4( )x x( ) ( )2 4( )2x x2x x ( )#( )( )2 4( )#( )2 4( )+ +( )+ +( )x x+ +x x( )x x( )+ +( )x x( )( )2 4( )+ +( )2 4( )( )x x( )2 4( )x x( )+ +( )x x( )2 4( )x x( ) +

  = ( ) ( )( )x x( )2 4( )2 4( ) ( )2 4( )+ +( )+ +( ) ( )+ +( )x x+ +x x( )x x( )+ +( )x x( ) ( )x x( )+ +( )x x( )2 4+ +2 4( )2 4( )+ +( )2 4( ) ( )2 4( )+ +( )2 4( )x x2 4x x+ +x x2 4x x( )x x( )2 4( )x x( )+ +( )x x( )2 4( )x x( ) ( )x x( )2 4( )x x( )+ +( )x x( )2 4( )x x( )

x x6 82x x2x x+ +x x+ +x x6 8+ +6 8x x6 8x x+ +x x6 8x x  Ï‹ fhuâfŸ ( 2) , ( 4)( 2x x( 2+ +( 2+ +( 2) ,+ +) , ( 4+ +( 4x x+ +x x( 2x x( 2+ +( 2x x( 2) ,x x) ,+ +) ,x x) , ( 4x x( 4+ +( 4x x( 4

M»aitfshF«.

8 Ï‹ 

fhâfŸ

fhuâfŸ 

TLjš

1, 8 9
2, 4 6

Ï§F, 2, 4 M»aitna 

rçahd fhuâfshF«.



gæ‰Á 2.4

 1. Ñœ¡fhQ« édh¡fS¡Fça rçahd éilia¤ nj®ªbjL.

(i) 3a + 21ab Ï‹ fhuâfŸ .......... .

 (A) a , (3 + 21b) (B) 3, (b) (B) 3, (b a) (B) 3, (a) (B) 3, (  + 7b) (C) 3b) (C) 3b a, (1 + 7b) (D) 3b) (D) 3b ab,  (a + b,  (a + b,  ( )a + b)a + b

(ii) x x 122x x2x x- -x x- -x x  Ï‹ fhuâfŸ .......... .

 (A) (x (A) (x (A) (  + 4), (x + 4), (x + 4), (  – 3) (B) (x – 3) (B) (x – 3) (B) (  – 4), (x – 4), (x – 4), (  – 3) (C) (x – 3) (C) (x – 3) (C) (  + 2), (x + 2), (x + 2), (  – 6) (D) (x – 6) (D) (x – 6) (D) (  + 3),  (x + 3),  (x + 3),  (  – 4)

(iii) x x6 1x x6 1x x 526 126 1x x6 1x x2x x6 1x x6 1- -6 1x x6 1x x- -x x6 1x x  Ï‹ fhuâfŸ (2x + 3) k‰W« .......... .

 (A) (3x – 5) (B) (3x + 5) (C) (5x – 3) (D) (2x – 3)

(iv) l m1 961 96 l m44l ml m1l m2 2l m2 2l ml m44l m2 2l m44l m12 21l m1l m2 2l m1l ml m-l m  Ï‹ fhuâfŸ .......... .

 (A) (13l – 21 m), (13l – 21 m), (13l – 21 m m) (B) (13l + 21 m) (B) (13l + 21 m m), (13l + 21 m), (13l + 21 m m)m)m
 (C) (13l – 21 m), (13m), (13m l + 21 m) (D) 13 (m) (D) 13 (m l + 21 m), 13(m), 13(m l – 21 m)m)m

(v) (x(x(  – 1) (2x – 3) Ï‹ kÂ¥ò .......... .

 (A) 2 5 3x x2 5x x2 522 522 52 5x x2 522 5x x2 5- -x x- -x x2 5x x2 5- -2 5x x2 5  (B) 2 5 3x x2 5x x2 522 522 52 5x x2 522 5x x2 5- +2 5- +2 5x x- +x x2 5x x2 5- +2 5x x2 5  (C) 2 5 3x x2 5x x2 522 522 52 5x x2 522 5x x2 5+ -2 5+ -2 5x x+ -x x2 5x x2 5+ -2 5x x2 5  (D)2 5 3x x2 5x x2 522 522 52 5x x2 522 5x x2 5+ +2 5+ +2 5x x+ +x x2 5x x2 5+ +2 5x x2 5

 2. Ã‹tU« nfhitfis¡ fhuâ¥gL¤Jf :

  (i) x3 4x3 4x 53 4-3 4  (ii) x y7 1x y7 1x y4x y4x yx y7 1x y-x y7 1x y  (iii) a a5 3a a5 3a a5a a5a a25 325 3a a5 3a a2a a5 3a a+5 3+5 3a a5 3a a+a a5 3a a  (iv) y y12 20y y20y y3
- +y y- +y y12- +12

  (v) a b ab15 352a b2a b+  (vi) pq pqr-  (vii) m mn18m m45m m3 2m m3 2m mn3 2n453 245m m45m m3 2m m45m mm m-m m  (viii) l m17l m85l m2 2l m2 2l m852 285l m85l m2 2l m85l m+l m+l ml m2 2l m+l m2 2l m

  (ix) x y x y x6 1x y6 1x y 2 153 26 13 26 1x y6 1x y3 2x y6 1x y 2 13 22 1 4
- +x y- +x y6 1- +6 12 1- +2 1x y2 1x y- +x y2 1x y3 2
- +

3 26 13 26 1- +6 13 26 12 13 22 1- +2 13 22 1x y2 1x y3 2x y2 1x y- +x y2 1x y3 2x y2 1x y  (x) a b a b a b2 1a b2 1a b 4 4a b4 4a b5 3a b5 3a b2 15 32 1a b2 1a b5 3a b2 1a b 2 2a b2 2a b4 42 24 4a b4 4a b2 2a b4 4a b 3a b3a b- +a b- +a b2 1- +2 14 4- +4 4a b4 4a b- +a b4 4a b4 42 24 4- +4 42 24 4a b4 4a b2 2a b4 4a b- +a b4 4a b2 2a b4 4a b

 3. fhuâ¥gL¤Jf :

  (i) ab b a2 2ab2 2ab b a3b a+ +b a+ +b a2 2+ +2 2  (ii) xy y x6 4xy6 4xy 6 9y x6 9y x- +y x- +y x6 4- +6 4y x6 9y x-y x6 9y x  (iii) 2 3 2 3x x2 3x x2 3 y y2 3y y2 3y2
+ +2 3+ +2 3x x+ +x x2 3x x2 3+ +2 3x x2 3 y y+ +y yx xy yx x+ +x xy yx x +2 3+2 3

  (iv) b bx b x15 3 5b b3 5b bx b3 5x b
2 2
x b
2 2
x b3 5
2 2

3 5x b3 5x b
2 2
x b3 5x bb b- -b b3 5- -3 5b b3 5b b- -b b3 5b bx b3 5x b- -x b3 5x b+  (v) a x axy abx by

2 2

+ +axy+ +axy +

  (vi) a x abx ac aby b y bc
2 2

abx
2 2

abx aby
2 2

aby b y
2 2

b y+ +abx+ +abx + +aby+ +aby +    (vii) ax bx ax by
3 2

bx
3 2

bx+ +bx+ +bx +

  (viii) mx my nx ny- -my- -my +  (ix) m m m2 3m m2 3m m 2 3m2 3m
3 2

2 3
3 2

2 3 2 3
3 2

2 3+ -m m+ -m m2 3+ -2 3m m2 3m m+ -m m2 3m m 2 3-2 3  (x) a b ab aa b11a b 11
2

a b
2

a b+ +a b+ +a ba b11a b+ +a b11a b +

 4. fhuâ¥gL¤Jf :

  (i) a a14 49
2

+ +a a+ +a a14+ +14a a14a a+ +a a14a a  (ii) x x12 36
2

- +x x- +x x12- +12x x12x x- +x x12x x  (iii) p q4 2p q4 2p q5p q5p q
2 2

4 2
2 2

4 25
2 2

5p q4 2p q-p q4 2p q

  (iv) x xy y25 20 4y y4y y
2 2

20
2 2

20 4
2 2

4- +x x- +x xy y- +y yx xy yx x- +x xy yx x20- +20x x20x x- +x x20x x  (v) m n169 6m n9 6m n25m n25m n
2 2

9 6
2 2

9 625
2 2

25m n9 6m n-m n9 6m n  (vi) x x
3
2

9
12

+ +x x+ +x x
3

+ +
3

x x
3

x x+ +x x
3

x x2+ +2x x2x x+ +x x2x xx x+ +x x

  (vii) a ab b121 1a a1 1a a54 b b49b b
2 2

b b
2 2

b b1 1
2 2

1 154
2 2

54 b b49b b
2 2

b b49b b+ +a a+ +a ab b+ +b b1 1+ +1 1a a1 1a a+ +a a1 1a a54+ +54a a54a a+ +a a54a a   (viii) x x3 7x x3 7x x5x x5x x
3

3 7
3

3 7x x3 7x x-x x3 7x x

  (ix) x36 49
2

-       (x) x x1 6 9x x9x x
2

- +x x- +x x1 6- +1 6

 5. fhuâ¥gL¤Jf :

  (i) x x7 12
2

+ +x x+ +x x7 1+ +7 1x x7 1x x+ +x x7 1x x  (ii) p p6 8
2

- +p p- +p p6 8- +6 8p p6 8p p- +p p6 8p p   (iii) m m4 2m m4 2m m 1
2

m m- -m m4 2- -4 2m m4 2m m- -m m4 2m m

  (iv) x x14 45
2

- +x x- +x x14- +14x x14x x- +x x14x x   (v) x x24 108
2

- +x x- +x x24- +24x x24x x- +x x24x x  (vi) a a13 12
2

+ +a a+ +a a13+ +13a a13a a+ +a a13a a

  (vii) x x5 6
2

- +x x- +x x5 6- +5 6x x5 6x x- +x x5 6x x  (viii) x xy y14 24y y24y y
2 2

14
2 2

14 24
2 2

24- +x x- +x xy y- +y yx xy yx x- +x xy yx x14- +14x x14x x- +x x14x x

  (ix) m m21m m21m m 72
2

- -m m- -m mm m21m m- -m m21m m  (x) x x28 132
2

- +x x- +x x28- +28x x28x x- +x x28x x
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2.6  Ïa‰fâj¡ nfhitfë‹ tF¤jš

2.6.1   X® XUW¥ò¡ nfhitia k‰nwh® XUW¥ò¡ nfhitahš tF¤jš

10 ÷ 2 v‹gij fUJnth«. Ïij eh« Ï›thW vGjyh« 
2
10  = 

2
5 2#5 2#5 2  = 5

mnj nghš, (i) x10 2'  I x
2

10  = x
2

5 2# #5 2# #5 2  = x5  vd vGjyh«.

(ii) x x10 2x x2x x2x x2x x'x x'x x  = 
x
x

2
10 2

 = 
x

x
2

5 2 2
# #5 2# #5 2  = 

x
x x

2
5 2

#
# #5 2# #5 2 #x x#x x  = x5

(iii) x x10 2x x2x x3x x3x x'x x'x x  = 
x
x

2
10 3

 = 
x

x x x
2

5 2
#

# #5 2# #5 2 # #x x# #x x  = x5 2

(iv) x x10x x2x x5 2x x5 2x x25 22x x2x x5 2x x2x xx x'x x5 2
'

5 2x x5 2x x'x x5 2x x  = 
x
x

2
10

2

5

 = 
x x

x x x x x
2

5 2
# #x x# #x x

# #5 2# #5 2 # # # #x x x x# # # #x x x x  = x5 3

Ïj‰F¥ gÂyhf, 
a
a a

n

m
m n

=
m n-m n  v‹w mL¡F¡F¿ éÂia¥ ga‹gL¤Â (iv) M« 

fz¡if eh« Ã‹tUkhW brŒayh« :

        
x
x x x

2
10

2
10 5x x5x x

2

5
5 2x x5 2x x3

= =x x= =x x5 2-5 2
= =

 (v) a b c abc
abc

a b c
a b c

a a b b c c abc abc5 1a b c5 1a b c 5
15
5

5 3
5

3 3
12 25 12 25 1a b c5 1a b c2 2a b c5 1a b c25 125 1

2 2a b2 2a b 2

5 1'5 1
#5 3#5 3 # # #a b c# # #a b c

# # # # #a a b b c# # # # #a a b b c #= = = == = = =

(mšyJ) 5 15a b c5 1a b c5 1 abc2 25 12 25 15 1a b c5 12 25 1a b c5 125 125 15 1'5 1  = 
abc

a b c
15
5 2 2a b c2 2a b c2

  = a b c abc
15
5

3
12 1a b c2 1a b c2 1a b c2 1a b c2 1

=a b c- -a b ca b c2 1a b c- -a b c2 1a b ca b c2 1a b c- -a b c2 1a b c2 1-2 1   (
a
a a

n

m
m n

= -
I¥ ga‹gL¤jš)

2.6.2   xU gšYW¥ò¡ nfhitia X® XUW¥ò¡ nfhitahš tF¤jš

vL¤J¡fh£L 2.22

RU¡Ff : (i) x'^ hx x^ hx x7 5^ h7 5x x7 5x x^ hx x7 5x x2^ h27 527 5^ h7 527 5x x7 5x x2x x7 5x x^ hx x7 5x x2x x7 5x xx x7 5x x-x x7 5x x^ hx x7 5x x-x x7 5x x  (ii) x xx x3x x2 2x x2 2x x32 23x x3x x2 2x x3x xx x'x x2 2
'

2 2x x2 2x x'x x2 2x x^ hx x^ hx x x x^ hx x3 2^ h3 26 4^ h6 4x x6 4x x^ hx x6 4x x3 26 43 2^ h3 26 43 2 2 2^ h2 2x x2 2x x^ hx x2 2x x- +^ h- +x x- +x x^ hx x- +x x3 2- +3 2^ h3 2- +3 2x x3 2x x- +x x3 2x x^ hx x3 2x x- +x x3 2x x6 4
- +

6 4^ h6 4
- +

6 4x x6 4x x- +x x6 4x x^ hx x6 4x x- +x x6 4x x3 26 43 2- +3 26 43 2^ h3 26 43 2- +3 26 43 2x x3 2x x6 4x x3 2x x- +x x3 2x x6 4x x3 2x x^ hx x3 2x x6 4x x3 2x x- +x x3 2x x6 4x x3 2x x  (iii) x x6 2x x6 2x x6 2'6 2x x6 2x x'x x6 2x x^ hx x^ hx x x x^ hx x8 5^ h8 5x x8 5x x^ hx x8 5x x 6 2^ h6 2x x6 2x x^ hx x6 2x x3 2^ h3 28 53 28 5^ h8 53 28 5x x8 5x x3 2x x8 5x x^ hx x8 5x x3 2x x8 5x x- +^ h- +x x- +x x^ hx x- +x xx x8 5x x- +x x8 5x x^ hx x8 5x x- +x x8 5x x3 2
- +

3 2^ h3 2
- +

3 2x x3 2x x- +x x3 2x x^ hx x3 2x x- +x x3 2x x8 53 28 5- +8 53 28 5^ h8 53 28 5- +8 53 28 5x x8 5x x3 2x x8 5x x- +x x8 5x x3 2x x8 5x x^ hx x8 5x x3 2x x8 5x x- +x x8 5x x3 2x x8 5x x

Ô®Î

(i) x'^ hx x^ hx x7 5^ h7 5x x7 5x x^ hx x7 5x x2^ h27 527 5^ h7 527 5x x7 5x x2x x7 5x x^ hx x7 5x x2x x7 5x xx x7 5x x-x x7 5x x^ hx x7 5x x-x x7 5x x  = 
x

x x7 5x x7 5x x27 527 5x x7 5x x2x x7 5x xx x7 5x x-x x7 5x x

  = 
x
x

x
x7 5x7 5x27 527 5-

  = 
x
x x

x
x7 5x x7 5x x# #x x# #x x7 5# #7 5x x7 5x x# #x x7 5x x #-

  = x7 5x7 5x7 5-7 5

(ii) x xx x3x x2 2x x2 2x x32 23x x3x x2 2x x3x xx x'x x2 2
'

2 2x x2 2x x'x x2 2x x^ hx x^ hx x x x^ hx x3 2^ h3 26 4^ h6 4x x6 4x x^ hx x6 4x x3 26 43 2^ h3 26 43 2 2 2^ h2 2x x2 2x x^ hx x2 2x x- +^ h- +x x- +x x^ hx x- +x x3 2- +3 2^ h3 2- +3 2x x3 2x x- +x x3 2x x^ hx x3 2x x- +x x3 2x x6 4
- +

6 4^ h6 4
- +

6 4x x6 4x x- +x x6 4x x^ hx x6 4x x- +x x6 4x x3 26 43 2- +3 26 43 2^ h3 26 43 2- +3 26 43 2x x3 2x x6 4x x3 2x x- +x x3 2x x6 4x x3 2x x^ hx x3 2x x6 4x x3 2x x- +x x3 2x x6 4x x3 2x x

 =  
x

x x x
3
3 2

2

6 4x x6 4x x3 26 43 2 2
- +x x- +x x3 2- +3 2x x3 2x x- +x x3 2x x6 4
- +

6 4x x6 4x x- +x x6 4x x3 26 43 2- +3 26 43 2x x3 2x x6 4x x3 2x x- +x x3 2x x6 4x x3 2x x

 = 
x
x

x
x

x
x

3 3x3 3x
3

3
2

23 323 3

6

2

4

2

2

- +x- +x
3 3

- +
3 3

3- +3
2- +2- +

 = x x
3
1

3
24 2x x4 2x x- +x x- +x x4 2

- +
4 2x x4 2x x- +x x4 2x x

kh‰W Kiw :

x
x x7 5x x7 5x x27 527 5x x7 5x x2x x7 5x xx x7 5x x-x x7 5x x = 7x= 7x= 7 2 – 1 – 5x1 – 1

  = 7x  = 7x  = 7 1 – 5x0 = 7x = 7x = 7  – 5 (1)
                      [a a0 = 1]
  = 7x  = 7x  = 7  – 5

kh‰W Kiw :

x2
 v‹w bghJ cW¥ig¡ f©l¿ªJ eh« Ï›thW« 

RU¡fyh«

x

x x x

3

3 2
2

6 43 26 43 2 2
- +x x- +x x3 2- +3 2x x3 2x x- +x x3 2x x6 4
- +

6 43 26 43 2- +3 26 43 2  = 
x

x x

3 2

2 4 2^ hx x^ hx x 3 2^ h3 22 4^ h2 4 2^ h23 223 2^ h3 223 2- +^ h- +x- +x^ hx- +x3 2- +3 2^ h3 2- +3 2x3 2x- +x3 2x^ hx3 2x- +x3 2x3 223 2- +3 223 2^ h3 223 2- +3 223 2

  = 
3
1 4 2^ hx x^ hx x3 2^ h3 24 2^ h4 23 24 23 2^ h3 24 23 2- +^ h- +x x- +x x^ hx x- +x x3 2- +3 2^ h3 2- +3 2x x3 2x x- +x x3 2x x^ hx x3 2x x- +x x3 2x x4 2

- +
4 2^ h4 2
- +

4 23 24 23 2- +3 24 23 2^ h3 24 23 2- +3 24 23 2

  =  x
3 3

24
2

- +x- +x
3 3

- +
3 3

x
3 3

x- +x
3 3

x2- +
2



(iii) x x6 2x x6 2x x6 2'6 2x x6 2x x'x x6 2x x^ hx x^ hx x x x^ hx x8 5^ h8 5x x8 5x x^ hx x8 5x x 6 2^ h6 2x x6 2x x^ hx x6 2x x3 2^ h3 28 53 28 5^ h8 53 28 5x x8 5x x3 2x x8 5x x^ hx x8 5x x3 2x x8 5x x- +^ h- +x x- +x x^ hx x- +x xx x8 5x x- +x x8 5x x^ hx x8 5x x- +x x8 5x x3 2
- +

3 2^ h3 2
- +

3 2x x3 2x x- +x x3 2x x^ hx x3 2x x- +x x3 2x x8 53 28 5- +8 53 28 5^ h8 53 28 5- +8 53 28 5x x8 5x x3 2x x8 5x x- +x x8 5x x3 2x x8 5x x^ hx x8 5x x3 2x x8 5x x- +x x8 5x x3 2x x8 5x x

 = 
x

x x x
2

8 5x x8 5x x 63 28 53 28 5x x8 5x x3 2x x8 5x x- +x x- +x xx x8 5x x- +x x8 5x x3 2
- +

3 2x x3 2x x- +x x3 2x x8 53 28 5- +8 53 28 5x x8 5x x3 2x x8 5x x- +x x8 5x x3 2x x8 5x x

 = 
x
x

x
x

x
x

2
8

2
5

2
63 2x3 2x53 25- +x- +x

2
- +

2
5- +5- +

 = 4 3x x4 3x x4 3
2
54 354 324 324 34 3x x4 324 3x x4 3- +4 3- +4 3x x- +x x4 3x x4 3- +4 3x x4 3
2

- +
2

x x
2

x x- +x x
2

x x4 3x x4 3
2

4 3x x4 3- +4 3x x4 3
2

4 3x x4 34 354 3- +4 354 34 3x x4 354 3x x4 3- +4 3x x4 354 3x x4 34 3x x4 3- +4 3x x4 3

vL¤J¡fh£L  2.23

RU¡Ff : ( ) ( )( )x x( )( )5 1( )( )x x( )5 1( )x x( )0 2( )0 2( ) ( )0 2( )2( )2( )( )5 1( )2( )5 1( )( )x x( )5 1( )x x( )2( )x x( )5 1( )x x( )+ +( )+ +( ) ( )+ +( )( )x x( )+ +( )x x( ) ( )x( )+ +( )x( )( )5 1( )+ +( )5 1( )( )x x( )5 1( )x x( )+ +( )x x( )5 1( )x x( )0 2+ +0 2( )0 2( )+ +( )0 2( ) ( )0 2( )+ +( )0 2( )( )x x( )0 2( )x x( )+ +( )x x( )0 2( )x x( ) ( )x( )0 2( )x( )+ +( )x( )0 2( )x( )0 2'0 2+ +0 2'0 2 .

Ô®Î

( ) ( )( )x x( )( )5 1( )( )x x( )5 1( )x x( )0 2( )0 2( ) ( )0 2( )2( )2( )( )5 1( )2( )5 1( )( )x x( )5 1( )x x( )2( )x x( )5 1( )x x( )+ +( )+ +( ) ( )+ +( )( )x x( )+ +( )x x( ) ( )x( )+ +( )x( )( )5 1( )+ +( )5 1( )( )x x( )5 1( )x x( )+ +( )x x( )5 1( )x x( )0 2+ +0 2( )0 2( )+ +( )0 2( ) ( )0 2( )+ +( )0 2( )( )x x( )0 2( )x x( )+ +( )x x( )0 2( )x x( ) ( )x( )0 2( )x( )+ +( )x( )0 2( )x( )0 2'0 2+ +0 2'0 2  =  
x

x x
2

5 1x x5 1x x0x x0x x25 125 1x x5 1x x2x x5 1x x
+
+x x+x x5 1+5 1x x5 1x x+x x5 1x x

bjhFÂ (5 10 )x x10x x102x x2x x+x x+x x  I¡ fhuâ¥gL¤Âdhš

x x5 1x x5 1x x0x x0x x25 125 1x x5 1x x2x x5 1x x+x x+x x5 1+5 1x x5 1x x+x x5 1x x  = ( )( )x x( )5 5( )5 5( )( )x x( )5 5( )x x( )( )# #( )( )x x( )# #( )x x( )( )5 5( )# #( )5 5( )( )x x( )5 5( )x x( )# #( )x x( )5 5( )x x( ) +5 5+5 5^ hx^ hx5 5^ h5 5 2^ h2# #^ h# #2# #2^ h2# #2

  = ( )x x( )x x( )5 2( )5 2( )x x5 2x x( )x x( )5 2( )x x( )( )+( )( )5 2( )+( )5 2( )   (bghJ cW¥ghd 5x I btëna vL¤jš)

Ï¥bghGJ, ( ) ( )( )x x( )( )5 1( )( )x x( )5 1( )x x( )0 2( )0 2( ) ( )0 2( )2( )2( )( )5 1( )2( )5 1( )( )x x( )5 1( )x x( )2( )x x( )5 1( )x x( )+ +( )+ +( ) ( )+ +( )( )x x( )+ +( )x x( ) ( )x( )+ +( )x( )( )5 1( )+ +( )5 1( )( )x x( )5 1( )x x( )+ +( )x x( )5 1( )x x( )0 2+ +0 2( )0 2( )+ +( )0 2( ) ( )0 2( )+ +( )0 2( )( )x x( )0 2( )x x( )+ +( )x x( )0 2( )x x( ) ( )x( )0 2( )x( )+ +( )x( )0 2( )x( )0 2'0 2+ +0 2'0 2  =  
x

x x
2

5 1x x5 1x x0x x0x x25 125 1x x5 1x x2x x5 1x x
+
+x x+x x5 1+5 1x x5 1x x+x x5 1x x

  = 
( )
( )

( )x( )
x x( )x x( )

x
( )2( )

5 2( )5 2( )x x5 2x x( )x x( )5 2( )x x( )
5

( )+( )
( )+( )( )5 2( )+( )5 2( )

= . ( (x(x(  + 2) I Ú¡Fjš)

gæ‰Á 2.5

 1. RU¡Ff:

  (i) x x16 32x x32x x4x x4x x'x x'x x   (ii) y y42y y7y y3 2y y3 2y y73 27y y7y y3 2y y7y yy y'y y3 2
'

3 2y y3 2y y'y y3 2y y-  (iii) a b c abc30 453 3a b c3 3a b c3
'

  (iv) ( )( )m m( ) m( )7 6( )( )m m( )7 6( )m m( ) 22( )2( )( )7 6( )2( )7 6( )( )m m( )7 6( )m m( )2( )m m( )7 6( )m m( ) '( )m m( )7 6( )m m( )-( )m m( )7 6( )m m( )  (v) x y x y25 153 2x y3 2x y 2x y2x y'  (vi) ( ) ( )( )l m( )n l( )n l( ) ( )n l( )( )m n( )( )72( ) ( )n l( )8( )n l( )4 5( )4 5( )( )l m( )4 5( )l m( )8 2( )8 2( ) ( )8 2( )n l8 2n l( )n l( )8 2( )n l( ) ( )n l( )8 2( )n l( )( )n l( )8( )n l( )8 2( )n l( )8( )n l( )2 3( )2 3( )( )m n( )2 3( )m n( )n l'n ln l8 2n l'n l8 2n ln l- -n l( )n l( )- -( )n l( )( )- -( )( )l m( )- -( )l m( )n l- -n l( )n l( )- -( )n l( )( )72( )- -( )72( )n l'n l- -n l'n l

 2. Ã‹tU« tF¤jšfis¢ brŒf:

  (i) y y y y5 4y y5 4y y 33 25 43 25 4y y5 4y y3 2y y5 4y y 'y y'y y- +y y- +y yy y5 4y y- +y y5 4y y3 2
- +

3 2y y3 2y y- +y y3 2y y5 43 25 4- +5 43 25 4y y5 4y y3 2y y5 4y y- +y y5 4y y3 2y y5 4y y   (ii) ( ) ( )( )x x( )x x( )x x( ) ( )x x( )( )9 1( )( )x x( )9 1( )x x( )( )5 2( )( )x x( )5 2( )x x( )( )1 3( )x x1 3x x( )x x( )1 3( )x x( ) ( )x x( )1 3( )x x( )5 4( )5 4( )( )x x( )5 4( )x x( )( )9 1( )5 4( )9 1( )( )x x( )9 1( )x x( )5 4( )x x( )9 1( )x x( )( )5 2( )5 4( )5 2( )( )x x( )5 2( )x x( )5 4( )x x( )5 2( )x x( )2 2( )2 2( ) ( )2 2( )( )x x( )2 2( )x x( )1 32 21 3( )1 3( )2 2( )1 3( ) ( )1 3( )2 2( )1 3( )x x1 3x x2 2x x1 3x x( )x x( )1 3( )x x( )2 2( )x x( )1 3( )x x( ) ( )x x( )1 3( )x x( )2 2( )x x( )1 3( )x x( )x x1 3x x'x x1 3x x1 32 21 3'1 32 21 3x x1 3x x2 2x x1 3x x'x x1 3x x2 2x x1 3x x( )x x( )- -( )x x( )( )x x( )9 1( )x x( )- -( )x x( )9 1( )x x( )( )5 2( )- -( )5 2( )( )x x( )5 2( )x x( )- -( )x x( )5 2( )x x( )

  (iii) ( ) ( )( )x x( )x x( )x x( ) ( )x x( )( )5 4( )( )x x( )5 4( )x x( )3 2( )3 2( ) ( )3 2( )x x3 2x x( )x x( )3 2( )x x( ) ( )x x( )3 2( )x x( )3 2( )3 2( )( )5 4( )3 2( )5 4( )( )x x( )5 4( )x x( )3 2( )x x( )5 4( )x x( )3 2'3 2x x3 2x x'x x3 2x x( )- +( )( )x x( )- +( )x x( )( )x x( )5 4( )x x( )- +( )x x( )5 4( )x x( )( )3 2( )- +( )3 2( )( )x x( )3 2( )x x( )- +( )x x( )3 2( )x x( )( )5 4( )3 2( )5 4( )- +( )5 4( )3 2( )5 4( )( )x x( )5 4( )x x( )3 2( )x x( )5 4( )x x( )- +( )x x( )5 4( )x x( )3 2( )x x( )5 4( )x x( )   (iv) 4x2y2y2  – 28xy + 4xy2 ÷ (4xy)

  (v) ( ) ( )x y( )x y( )( )z x( )y z( )y z( )( )z x( )y z( )z x( )x y( )x y( )z x( )z x( ) ( )z x( )yz( )yz( )( )z x( )yz( )z x( )( )8 4( )( )x y( )8 4( )x y( )( )z x( )8 4( )z x( )3 2( )3 2( ) ( )3 2( )( )x y( )3 2( )x y( )z x3 2z x( )z x( )3 2( )z x( ) ( )z x( )3 2( )z x( )4 3( )4 3( )( )8 4( )4 3( )8 4( )( )x y( )8 4( )x y( )4 3( )x y( )8 4( )x y( )( )z x( )8 4( )z x( )4 3( )z x( )8 4( )z x( )2 4( )2 4( )( )3 2( )2 4( )3 2( )( )x y( )3 2( )x y( )2 4( )x y( )3 2( )x y( )( )z x( )3 2( )z x( )2 4( )z x( )3 2( )z x( )3 2'3 2z x3 2z x'z x3 2z x( )- +( )( )z x( )- +( )z x( )( )y z( )- +( )y z( )( )z x( )y z( )z x( )- +( )z x( )y z( )z x( )( )z x( )8 4( )z x( )- +( )z x( )8 4( )z x( )( )4 3( )- +( )4 3( )( )z x( )4 3( )z x( )- +( )z x( )4 3( )z x( )( )y z( )4 3( )y z( )- +( )y z( )4 3( )y z( )( )z x( )y z( )z x( )4 3( )z x( )y z( )z x( )- +( )z x( )y z( )z x( )4 3( )z x( )y z( )z x( )( )8 4( )4 3( )8 4( )- +( )8 4( )4 3( )8 4( )( )z x( )8 4( )z x( )4 3( )z x( )8 4( )z x( )- +( )z x( )8 4( )z x( )4 3( )z x( )8 4( )z x( )

 3. Ñœ¡fhQ« nfhitfis¢ RU¡Ff:

  (i) ( ) ( )( )x x( ) ( )x( )( )7 1( )0 2( )0 2( ) ( )0 2( )( )x( )0 2( )x( )2( )2( )( )x x( )2( )x x( )0 2'0 2( )+ +( )( )x x( )+ +( )x x( )( )7 1( )+ +( )7 1( )( )x x( )7 1( )x x( )+ +( )x x( )7 1( )x x( ) ( )+( )( )0 2( )+( )0 2( )   (ii) ( ) ( )( )a a( ) ( )a( )( )24( )( )14( )4 1( )4 1( ) ( )4 1( )( )a( )4 1( )a( )( )2( )2( )2( )( )a a( )2( )a a( )4 1'4 1( )+ +( )( )a a( )+ +( )a a( )( )24( )+ +( )24( )( )a a( )24( )a a( )+ +( )a a( )24( )a a( ) ( )+( )( )4 1( )+( )4 1( )

  (iii) ( ) ( )( )m m( ) ( )x( )( )5 1( )4 7( )4 7( ) ( )4 7( )( )x( )4 7( )x( )2( )2( )( )m m( )2( )m m( )4 7'4 7( )+ -( )( )m m( )+ -( )m m( )( )5 1( )+ -( )5 1( )( )m m( )5 1( )m m( )+ -( )m m( )5 1( )m m( ) ( )+( )( )4 7( )+( )4 7( )  (iv) ( ) ( )( )m n( ) ( )m n( )( )25( )4 5( )4 5( ) ( )4 5( )( )2( )( )m n( )2( )m n( )2 2( )2 2( )( )m n( )2 2( )m n( )( )4 5( )2 2( )4 5( )- +( )- +( ) ( )- +( )( )m n( )- +( )m n( ) ( )m n( )- +( )m n( )4 5- +4 5( )4 5( )- +( )4 5( ) ( )4 5( )- +( )4 5( )( )m n( )4 5( )m n( )- +( )m n( )4 5( )m n( )( )2 2( )- +( )2 2( )( )m n( )2 2( )m n( )- +( )m n( )2 2( )m n( )( )4 5( )2 2( )4 5( )- +( )4 5( )2 2( )4 5( )( )m n( )4 5( )m n( )2 2( )m n( )4 5( )m n( )- +( )m n( )4 5( )m n( )2 2( )m n( )4 5( )m n( )4 5'4 5- +4 5'4 5

  (v) ( ) ( )( )a a( )( )b b( ) ( )a b( )( )4 4( )( )a a( )4 4( )a a( )( )b b( )15( )b b( ) ( )2 5( )( )a b( )2 5( )a b( )2 2( )2 2( )( )a a( )2 2( )a a( )( )b b( )2 2( )b b( )( )4 4( )2 2( )4 4( )( )a a( )4 4( )a a( )2 2( )a a( )4 4( )a a( )( )15( )2 2( )15( )( )b b( )15( )b b( )2 2( )b b( )15( )b b( ) '( )- -( )( )a a( )- -( )a a( )( )b b( )- -( )b b( )( )a a( )4 4( )a a( )- -( )a a( )4 4( )a a( ) ( )a b( )2 5( )a b( )-( )a b( )2 5( )a b( )  (vi) ( ) ( )( )a b( ) ( )a b( )4 4( )4 4( )( )a b( )4 4( )a b( ) '- -( )- -( )( )a b( )- -( )a b( )- -( )- -( )( )a b( )- -( )a b( ) '- -'

kh‰W Kiw :

x x x8 5x x8 5x x 63 28 53 28 5x x8 5x x3 2x x8 5x x- +x x- +x xx x8 5x x- +x x8 5x x3 2
- +

3 2x x3 2x x- +x x3 2x x8 53 28 5- +8 53 28 5x x8 5x x3 2x x8 5x x- +x x8 5x x3 2x x8 5x x  Ï‹ x›bthU cW¥ÃèUªJ«

2x I¥ Ãç¤bjL¤jhš ek¡F,

x x x8 5x x8 5x x 63 28 53 28 5- +x x- +x x8 5- +8 5x x8 5x x- +x x8 5x x3 2
- +

3 28 53 28 5- +8 53 28 5  = x x x2 4x x2 4x x 2
2
5 2 3x2 3x2

- +x x- +x x
2

- +
2

x x
2

x x- +x x
2

x x5
- +

5x x5x x- +x x5x x- +x x- +x x2- +2^x x^x x2 4^2 4x x2 4x x^x x2 4x x `- +`- +x x- +x x`x x- +x x ^2 3^2 3h j- +j- + hx x- +x x

                    = x x2 4x x2 4x x
2
5` jx x` jx x2 4` j2 4x x2 4x x` jx x2 4x x
2

` j
2
5` j5 3` j32` j2

- +` j- +x- +x` jx- +x
2

- +
2

` j
2

- +
2
5

- +
5` j5

- +
5

- +` j- + vd¡ »il¡F«.

x
x x x

2
8 5x x8 5x x 63 28 53 28 5- +x x- +x x8 5- +8 5x x8 5x x- +x x8 5x x3 2

- +
3 28 53 28 5- +8 53 28 5  = 

( )

x

x x( )x x( )

2

2 4( )2 4( )x x2 4x x( )x x( )2 4( )x x( )
2

( )
2

( )5( )5( )( )3( )2( )2( )( )- +( )( )x( )- +( )x( )( )
2

( )- +( )
2

( )( )5( )- +( )5( )( )- +( )

 = x x4
2
5 32

- +x x- +x x
2

- +
2

x x
2

x x- +x x
2

x x5
- +

5x x5x x- +x x5x xx x- +x x

90
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2.7  xUgo¢ rk‹ghLfis¤ Ô®¤jš

VHh« tF¥Ãš eh« Ïa‰fâj¡ nfhitfŸ, xU kh¿æš mikªj xUgo¢ 

rk‹ghLfŸ M»at‰iw¥ g‰¿ f‰WŸnsh«. mt‰iw eh« Ï¥bghGJ ãidÎ 

T®nth«.

Ã‹tU« cjhuz§fis¡ fh©f:

 (i) x2 8x2 8x2 8=2 8  (ii) x3 5x3 5x 023 523 53 5=3 5  (iii) x5 2x5 2x 10225 225 2- =5 2- =5 2  (iv) x2 3x2 3x 5- =2 3- =2 3

 (v) x y
5
2

4
x y

4
x y3 4+ =x y+ =x yx y

4
x y+ =x y

4
x y3+ =3x y3x y+ =x y3x yx y+ =x y  (vi) x3 8x3 8x 133 833 83 8=3 8  (vii) ( ) ( )x x( )x x( ) ( )x x( ) x2 5( )2 5( )1 2( )1 2( ) ( )1 2( )x x1 2x x( )x x( )1 2( )x x( )1 6( )1 6( ) 2+ -( )+ -( )x x+ -x x( )x x( )+ -( )x x( )1 2+ -1 2( )1 2( )+ -( )1 2( )x x1 2x x+ -x x1 2x x( )x x( )1 2( )x x( )+ -( )x x( )1 2( )x x( ) + =( )+ =( )1 6+ =1 6( )1 6( )+ =( )1 6( ) +

Ïit ahÎ« rk‹ghLfshF«. 

xU ‘ = ’ F¿ahš Ïiz¡f¥g£LŸs ÏU nfhitfis¡ bfh©l xU T‰W 

rk‹ghL vd¥gL«. Ïijna, ‘x‹W mšyJ mj‰F nk‰g£l kh¿fis¡ bfh©l 

rk¤j‹ikÍŸs T‰W’ v‹W« Twyh«.

ÃwF, xUgo¢ rk‹ghL v‹gJ ahJ?

mL¡F mšyJ goia x‹whf¡ bfh©l x‹W mšyJ mj‰F nk‰g£l 

kh¿fshš Md rk‹gh£il neçaš mšyJ xUgo¢ rk‹ghL v‹»nwh«.

Mfnt, nk‰f©l rk‹ghLfSŸ (i), (iv), (v), (vii) M»at‰¿š cŸs 

kh¿fë‹ go x‹whF«. Mfnt, mitfŸ xUgo¢ rk‹ghLfshF«.

nkY«, rk‹ghLfŸ (ii), (iii), (vi) M»ait xUgo¢ rk‹ghLfŸ mšy. 

Vbdåš kh¿æ‹ äf ca®ªj mL¡F mšyJ go x‹iw él mÂf«.

rk‹ghLfis¥ òçªJbfhŸSjš

2x – 3 = 5 v‹w rk‹gh£il¡ fUJnth«.

(i) xU Ïa‰fâj rk‹ghL v‹gJ kh¿fŸ, kh¿èfŸ 

M»aitfshš Md rk¤j‹ikÍŸs T‰W MF«.

(ii) x›bthU rk‹ghL« xU rk¡F¿ia¥ bg‰¿U¡F«. 

rk¡F¿¡F ÏlJ if òw« cŸs nfhitia 

(ÏlJg¡f«) v‹W« tyJ if òw« cŸs nfhitia 

(tyJ g¡f«)  v‹W« F¿¡»nwh«.

(iii) xU rk‹gh£o‹ ÏlJg¡f¡ 

nfhitæ‹ kÂ¥ò« tyJg¡f¡ 

nfhitæ‹ kÂ¥ò« rk« MF«. 

ÏJ kh¿fë‹ F¿¥Ã£l Áy kÂ¥ò 

fS¡nf c©ikahF«. Ï›thW 

rk‹gh£il ãiwÎ brŒÍ« kÂ¥ò 

fis Ô®ÎfŸ mšyJ _y§fŸ

v‹»nwh«.

 2x – 3 = ÏlJ g¡f«

 5 = tyJ g¡f«

x = 4 v‹gJ 2x – 3 = 5 v‹w 

rk‹gh£il ãiwÎ brŒ»wJ. 

vdnt, x = 4 v‹gJ Ï¢rk‹gh£o‹ 

Ô®Î MF«.

ÏlJg¡f« = 2 (4) – 3
            = 8 – 3 = 5 = tyJ g¡f«

x = 5 v‹gJ Ï¢rk‹gh£o‰F Ô®Î 

mšy. Vbdåš  x = 5 våš, 

ÏlJ g¡f« = 2 (5) – 3
                = 10 – 3 = 7 !  tyJ g¡f«



rk‹ghLfis¤ Ô®¡f cjÎ« éÂfŸ

rk‹gh£oid¤ Ô®¡F«nghJ eh« Ñœ¡f©l éÂfSŸ x‹iwnah mšyJ 

Ïu©ilnah mšyJ mid¤ijÍ« Tl ga‹gL¤j neçlyh«.

 1. xU rk‹gh£o‹ ÏU g¡fK«  xnu  v©iz¡ T£odhnyh mšyJ 

fê¤jhnyh rk‹gh£o‹ kÂ¥ò khwhJ.

 2. ó¢Áak‰w xU v©zhš rk‹gh£o‹ ÏUg¡fK« bgU¡»dhnyh mšyJ 

tF¤jhnyh mj‹ kÂ¥ò khwhJ.

 3. Ïlkh‰W Kiw : xU rk‹gh£il¤ Ô®¡F«nghJ, kh¿fis bfh©l 

cW¥òfis všyh« xU g¡fkhfÎ«, kh¿èfisbašyh« kWg¡fkhfÎ« 

bfh©L bršy nt©L«. Áy cW¥òfis xU g¡f¤ÂèUªJ kWg¡f¤Â‰F 

ÏlkhWjš brŒtj‹ _y« Ïjid¢ brŒayh«. rk‹gh£o‹ vªjbthU 

cW¥igÍ« mj‹ F¿ia kh‰¿ xU g¡f¤ÂèUªJ kWg¡f¤Â‰F vL¤J¢ 

bršyyh«. Ï›thW cW¥òfis kh‰W« Kiw¡F Ïl kh‰W Kiw v‹W 

bga®.

2.7.1 xU kh¿æš mikªj xUgo¢ rk‹ghL

VHh« tF¥Ãnyna eh« xU kh¿æš mikªj xUgo¢ rk‹ghLfis¤ Ô®¡f¡ 

f‰WŸnsh«. ax b 0+ =b+ =b , Ï§F a 0!  v‹w toéš mikªj xUgo¢ rk‹gh£il¡ 

fUJnth«.

xU kh¿èæš mikªj xUgo¢ rk‹gh£o‰F xnu xU Ô®Î

k£Lnk c©L

vL¤J¡fh£L  2.24

5x – 13 = 42 Ï‹ Ô®it¡ fh©f.

Ô®Î

go 1 : ÏUg¡fK« 13I¡ T£l,  5x – 13 + 13 = 42 + 13
5x = 55

go 2 : ÏUg¡f¤ijÍ« 5Mš tF¡f,  x
5
5  = 

5
55

                                             x = 11
Ïlkh‰W Kiw:

 5x – 13 = 42
 5x = 42 + 13 (- 13 I ty¥g¡f¤Â‰F kh‰Wjš)

 5x = 55
x

5
5   = 

5
55   (ÏUg¡f¤ijÍ« 5Mš tF¤jš)

x = 11

rçgh®¤jš :

ÏlJ g¡f«

= 5 × 11– 13

 = 55 – 13
 = 42 
 = tyJ g¡f«
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vL¤J¡fh£L 2.25

Ô®¡f :  y5 9y5 9y 24+ =5 9+ =5 9

Ô®Î

y5 9y5 9y 24+ =5 9+ =5 9

y5 9y5 9y 9 24 9+ -5 9+ -5 9 = -9 2= -9 24 9= -4 9 (ÏUg¡fK« 9I¡ fê¤jš)

5y5y5  = 15
y

5
5

 = 
5
15   (ÏUg¡f¤ijÍ« 5Mš tF¤jš)

y = 3

rçgh®¤jš :

ÏlJ g¡f« = 5 (3) + 9 = 24 = tyJ g¡f«

vL¤J¡fh£L 2.26

Ô®¡f: x x2 5x x2 5x x23x x23x x+ =x x+ =x x2 5+ =2 5x x2 5x x+ =x x2 5x xx x-x x

Ô®Î

  x x2 5x x2 5x x23x x23x x+ =x x+ =x x2 5+ =2 5x x2 5x x+ =x x2 5x xx x-x x

x x2 5x x2 5x x5 2x x5 2x x3 5x x3 5x x+ -x x+ -x x2 5+ -2 5x x2 5x x+ -x x2 5x xx x= -x xx x5 2x x= -x x5 2x xx x3 5x x= -x x3 5x x3 5-3 5

(- 5 I ÏUòwK« nr®¤jš)

x x2 1x x2 1x x8x x8x xx x= -x xx x2 1x x= -x x2 1x xx x8x x= -x x8x x

x x x x2 1x x2 1x x 8+ =x x+ =x x2 1+ =2 1x x2 1x x+ =x x2 1x x - +x x- +x x

x3 1x3 1x 83 1=3 1

x
3
3

3
18= (ÏUg¡f¤ijÍ« 3Mš tF¤jš)

x 6=

 rçgh®¤jš : rçgh®¤jš :  ÏlJ g¡f« = 2x + 5 = 2 (6) + 5 = 17,
tyJ g¡f«  = 23 – x  =  23 – 6  =  17.

vL¤J¡fh£L 2.27

Ô®¡f :  m m
2
9 22+ =m m+ =m m

Ô®Î

m m
2
9 +m m+m m  = 22

m m
2

9 2m m9 2m m+m m+m m9 2+9 2m m9 2m m+m m9 2m m  = 22   (ÏlJg¡f¤Â‰F Ûbghk vL¤jš)

m
2

11  = 22

m = 
11

22 2#    (FW¡F¥ bgU¡fè‹go)

m = 4  

kh‰WKiw :

5 9 24y5 9y5 9+ =5 9+ =5 9

5 24 9y5 2y5 2= -5 2= -5 24 9= -4 9 (9I tyJg¡f¤Â‰F kh‰¿lš)

5 15y5 1y5 15 1=5 1  k‰W« y
5
15

=  . vdnt 3y = .

kh‰WKiw :

x x2 5x x2 5x x23x x23x x+ =x x+ =x x2 5+ =2 5x x2 5x x+ =x x2 5x xx x-x x

x x2 2x x2 2x x 3 5+ =x x+ =x x2 2+ =2 2x x2 2x x+ =x x2 2x x 3 5-3 5 (Ïlkh‰W Kiw)

x3 1x3 1x 83 1=3 1

x
3
18= (ÏUg¡f¤ijÍ« 3Mš tF¤jš)

x 6=

rçgh®¤jš : 

 ÏlJg¡f« = m m
2
9 +m m+m m  = ( )

2
9 4 4( )4 4( ) +4 4+4 4

  = 18 + 4 = 22 =   = 18 + 4 = 22 = tyJ g¡f«



vL¤J¡fh£L 2.28

Ô®¡f : 
x x
2

3x x3x x
5

9
1- =- =

Ô®Î

x x
2

3x x3x x
5-  = 

9
1

x3
6 56 5-6 5  =  

9
1

(ÏlJg¡f¤Â‰F Ûbghk vL¤jš)

x3
1  = 

9
1

 3x = 9; x
3
9= ; x = 3.

vL¤J¡fh£L  2.29

ÏU mL¤jL¤j äif x‰iw KG¡fë‹ TLjš 32 våš m›bt©fis¡ 

fh©f.

Ô®Î

ÏU mL¤jL¤j äif x‰iw KG¡fŸ x  , ( )( )x( )( )2( )( )+( )  v‹f. 

nkY«, mt‰¿‹ TLjš 32.
` ( ) ( 2)x x( )x x( ) + +( 2+ +( 2x x+ +x x( 2x x( 2+ +( 2x x( 2  = 32

 2x + 2 = 32
 2x = 32 – 2
 2x = 30

x = 
2
30  = 15

xU v© x 15=  våš, k‰bwhU v© x 2 15 2 17+ =2 1+ =2 1 + =5 2+ =5 2 .

`  njit¥gL« m›éU mL¤jL¤j äif x‰iw KG¡fŸ 15, 17 MF«.

vL¤J¡fh£L 2.30

X® v©â‹ _‹¿š xU g§»‹ Ïu©oš xUg§»‹ IªÂ‹ xU   g§F 15 
våš m›bt©iz¡ fh©f.

Ô®Î

njitahd v© x v‹f.

fz¡»‹go, x Ï‹ 
3
1  Ï‹ 

2
1  Ï‹ 

5
1  g§F = 15. 

mjhtJ, x
3
1

2
1

5
1

# #
2

# #
2
1

# #
1

## #  = 15

x = 15 3 2 5# #3 2# #3 2 #

x = 45 × 10

  = 450
vdnt, njitahd m›bt© 450 MF«.

rçgh®¤jš : 

      ÏlJ g¡f«

 = 
x x
2

3x x3x x
5

-

  =   = 
( )3

2
3 3( )3 3( )
5

3
2

9
5

- = -- =

  =   = 
9

6 56 5-6 5

  =   = 
9
1  = tyJ g¡f«

rçgh®¤jš :

15 + 17 =  32

rçgh®¤jš :

ÏlJg¡f«

 = x
3
1

2
1

5
1

# #
2

# #
2
1

# #
1

## #

 = 
3
1

2
1

5
1 450# #

2
# #
2
1

# #
1

## #

 = 15 = tyJg¡f«
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vL¤J¡fh£L 2.31

xU é»jKW v©iz 
2
5  Mš bgU¡» tU« bgU¡f‰ gyDl‹ 

3
2  I¡ 

T£odhš 
12
7-  »il¡F«  våš m›é»jKW v© vJ?

Ô®Î

mªj é»jKW v© x v‹f.

Ïij 
2
5  Mš bgU¡» tU« bgU¡fš gyDl‹

3
2 I¡ T£l, ek¡F¡»il¥gJ 

12
7- .

 mjhtJ,       x
2
5

3
2

# +   = 
12
7-      

x
2
5  =  

12
7- -

3
2

  = 
12
7 8- -7 8- -7 8  = 

12
15-

  = 
12
15

5
2

#-  = 
2
1- .

vdnt, njit¥g£l m›é»jKW v© 
2
1-  MF«.

vL¤J¡fh£L 2.32

mUâ‹ j‰nghija taJ mtUila jªijæ‹ taÂš ghÂahF«. 

g‹åbu©L M©Lf£F K‹ò jªijæ‹ tajhdJ mUâ‹ taij¥ nghš 

K«kl§fhf ÏUªjJ. mt®fë‹ j‰nghija taÂid¡ fh©f.

Ô®Î 

mUâ‹ j‰nghija taJ x v‹f.

mtUila jªijæ‹ j‰nghija taJ 2x M©LfŸ Mf ÏU¡F«.

12 M©Lf£F K‹ò, mUâ‹ taJ

(x(x(  – 12) M©LfshfÎ«,

mtUila jªijæ‹ taJ (2x–12)
M©LfshfÎ« ÏUªÂU¡F«.

fz¡»‹go, (2x – 12) = 3 (x – 12) = 3 (x – 12) = 3 (  – 12)
 2x – 12 = 3x – 36
 36 – 12 = 3x – 2x

x = 24
vdnt, mUâ‹ j‰nghija taJ =  24 M©LfŸ.

mtUila jªijæ‹ j‰nghija taJ =  2 (24) = 48 M©LfŸ.

rçgh®¤jš :

mUâ‹ taJ jªijæ‹ taJ

j‰bghGJ : 24 j‰bghGJ : 48
12 M©Lf£F 

K‹ò

 24 – 12  =  12

48 – 12 = 36
36  =  3 ×
(mUâ‹ taJ)

      =  3 (12)  =  36

rçgh®¤jš :

ÏlJ g¡f«

= 
2
1

2
5

3
2

4
5

3
2

#- + =
3

+ =
3
2+ =2 - ++ =

 = 
12
15 8

12
7- +15- +15 = -

 = tyJ g¡f«.



vL¤J¡fh£L 2.33

xU eg® xU k»Gªij ` 1,40,000¡F é‰gid brŒjj‹ _y« 20% e£l 

kilªjh® våš k»GªÂ‹ ml¡féiy ahJ?

Ô®Î

k»GªÂ‹ ml¡f éiy x v‹f.

e£l« 20% = x Ï‹ 
100
20   = x x

5
1

5
# =

ml¡féiy - e£l« = é‰gid éiy

x – x
5

 = 140000
x x
5

5x x-x x  = 140000
x
5
4  = 140000

x = 140000
4
5

#

x = 175000

vdnt, mªj k»GªÂ‹ ml¡féiy `  `  ` 1,75,000 MF«.

gæ‰Á 2.6

 1. Ã‹tU« rk‹ghLfis¤ Ô®¡f :

  (i) x3 5x3 5x 23+ =3 5+ =3 5   

  (ii) y17 10= -10= -10

  (iii) y2 7y2 7y 1- =2 7- =2 7   

  (iv) x6 7x6 7x 26 7=6 7

  (v) y
11

7=-   

  (vi) ( ) ( )x x( )x x( ) ( )x x( )3 3( )3 3( )7 5( )7 5( )x x7 5x x( )x x( )7 5( )x x( ) ( )2 3( )( )x x( )2 3( )x x( )( )x x( )- =( )x x( )x x7 5x x- =x x7 5x x( )x x( )7 5( )x x( )- =( )x x( )7 5( )x x( ) ( )2 3( )-( )2 3( )

  (vii) ( ) ( )x x( )x x( ) ( )x x( )4 2( )4 2( )3 5( )3 5( )x x3 5x x( )3 4( )( )x x( )3 4( )x x( ) 14- +( )- +( )x x- +x x( )x x( )- +( )x x( )3 5- +3 5( )3 5( )- +( )3 5( )x x3 5x x- +x x3 5x x( )x x( )3 5( )x x( )- +( )x x( )3 5( )x x( ) - =( )- =( )( )3 4( )- =( )3 4( )

  (viii) 
x x5x x5x x
7

7
5

x x-x x
=

-

  (ix) 
x
x

3 7x3 7x
2 5x2 5x

5
3

+3 7+3 7
+2 5+2 5 =

  (x) m m
3 4 2

1+ =m m+ =m m
3 4

+ =
3 4

+ =

rçgh®¤jš :

e£l« = 175000 Ïš 20%

  = 175000
100
20

#

  = ` 35,000

 é.é. = m.é. - e£l«

  = 175000 – 35000

  = ` 140000
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 2.  Ñœ¡fhQ« T‰WfS¡F¢ rk‹ghLfis mik¤J¤ Ô®Î fh©f:

(i)  X® v©â‹ ghÂÍl‹ m›bt©â‹ _‹¿byhU g§if¡ 

T£odhš 15 »il¡F« våš mªj v©iz¡ fh©f.

(ii)  mL¤jL¤j _‹W v©fë‹ TLjš 90 våš m›bt©fis¡ 

fh©f.

(iii)  xU br›tf¤Â‹ mfy« mj‹ Ús¤ijél 8 br.Û. FiwÎ. nkY«, 

m¢br›tf¤Â‹ R‰wsÎ 60 br.Û. våš mj‹ Ús, mfy§fis¡ 

fh©f.

(iv)  ÏU v©fë‹ TLjš 60. mt‰WŸ bgça v©zhdJ Á¿a 

v©iz¥ nghš 4 kl§F våš m›bt©fis¡ fh©f.

(v) ÏU v©fë‹ TLjš 21 m›éU v©fS¡F Ïilna cŸs 

ntWghL 3 våš m›bt©fis¡ fh©f.

  (F¿¥ò: bgça v©iz x v‹f. vdnt, Á¿a v© x – 3 MF«)

(vi) ÏU v©fŸ 5 : 3 v‹w é»j¤Âš cŸsd. mt‰¿‹ ntWghL 18
våš m›bt©fis¡ fh©f.

(vii) vªj v©âèUªJ mjDila 5% I¡ Fiwªjhš 3800 »il¡F«?

(viii)  xU Ã‹d¤Â‹ gFÂ mj‹ bjhFÂiaél 2 mÂf«. nkY« 

m¥Ã‹d¤Â‹ bjhFÂÍlD« gFÂÍlD« x‹iw¡ T£odhš 
3
2

»il¡F«. våš mªj Ã‹d¤ij¡ fh©f.

(ix) nkç, eªÂåæ‹ taij¥ nghš K«kl§F _¤jt®. 10 M©LfS¡F 

ÃwF mt®fë‹ taJfë‹ TLjš 80 Mf ÏU¡F« våš 

mt®fë‹ j‰nghija taÂid¡ fh©f.

(x)  Kuë j‹Dila brh¤Âš ghÂia kidé¡F«, ÛÂæš _‹¿š ÏU 

g§if kfD¡F« vŠÁa . ` 50,000 I jdJ kfS¡F« bfhL¤jh® 

våš mtUila kidéæ‹ g§ifÍ« kfå‹ g§ifÍ« fh©f.



XUW¥ò¡ nfhit: xnu xU cW¥ig k£L« bfh©l X® Ïa‰fâj¡ 

nfhit XUW¥ò¡ nfhit vd¥gL«.

<UW¥ò¡ nfhit: Ïu©L cW¥òfis k£L« bfh©l X® Ïa‰fâj¡ 

nfhit <UW¥ò¡ nfhit vd¥gL«.

_ÎW¥ò¡ nfhit: _‹W cW¥òfis k£L« bfh©l X® Ïa‰fâj¡ 

nfhit _ÎW¥ò¡ nfhit vd¥gL«.

gšYW¥ò¡ nfhit: KoÎW v©â¡ifæš mikªj ó¢Áak‰w 

bfGitÍila gy cW¥òfis¡ bfh©l nfhitia gšYW¥ò¡ nfhit 

v‹»nwh«.

gšYW¥ò¡ nfhitæ‹ go: cW¥òfë‹ äf ca®ªj mL¡F mšyJ go 

m¥gšYW¥ò¡ nfhitæ‹ go vd¥gL«.

  x¤j kh¿fisÍ« x¤j mL¡FfisÍ« bfh©l cW¥òfŸ x¤j mšyJ 

Xçd cW¥òfŸ vd¥gL»‹wd.

  • x¤j mšyJ Xçd cW¥òfis k£Lnk T£lnth mšyJ fê¡fnth KoÍ«.

  • XUW¥ò¡ nfhitfë‹ bgU¡fš gyD« X® XUW¥ò¡nfhitna.

  • X® XUW¥ò¡ nfhitia X® <WW¥ònfhitahš bgU¡»dhš bgU¡fš  

     gy‹ X® <UW¥ò¡ nfhitahF«.

K‰bwhUikfŸ

( ) 2( )a b( ) a ab b2 2a a2 2a a 2
+ =( )+ =( )( )a b( )+ =( )a b( )2 2
+ =

2 2
+ +2+ +2a a+ +a a2a a2+ +2a a2 b b+ +b b

( ) 2( )a b( ) a ab b2 2a a2 2a a 2
- =( )- =( )( )a b( )- =( )a b( ) - +2- +2a a- +a a2a a2- +2a a2 b b- +b b

( )( )a b ( )a b( )( )a b( )2 2a b2 2a b- =a b- =a b + -( )+ -( )( )+ -( )( )a b( )+ -( )a b( )( )a b( )+ -( )a b( )

( )( ) ( )( )x a( )( )x b( ) x a( )x a( )b x( )b x( ) ab2
+ +( )+ +( )( )+ +( )( )x a( )+ +( )x a( )( )x b( )+ +( )x b( ) = +x a= +x a2

= +
2x a2x a= +x a2x a+ +( )+ +( )b x+ +b x( )b x( )+ +( )b x( )

 fhuâ¥gL¤jš: vªjbthU gšYW¥ò¡ nfhitiaÍ« mj‹ fhuâfë‹ 

bgU¡fš gydhf vGJtijna fhuâ¥gL¤jš v‹»nwh«.

xUgo¢ rk‹ghL: mL¡F mšyJ goia x‹whf¡ bfh©l x‹W mšyJ 

mj‰F nk‰g£l kh¿fshš Md rk‹gh£il neçaš mšyJ xUgo¢ 

rk‹ghL v‹»nwh«.

  ax b 0+ =b+ =b  v‹gJ xU kh¿æš mikªj xUgo¢ rk‹gh£o‹ bghJ tot« 

MF«. Ï§F 0 ; ,a a0 ;a a0 ; b!a a!a a  M»ait kh¿èfŸ, x v‹gJ kh¿ MF«.

 xU kh¿æš mikªj X® xUgo¢ rk‹gh£o‰F xnu xU Ô®Î k£Lnk c©L.
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Ïa‰fâj«

fâj k‹w brašghL

Ïa‰fâj nto¡if

Áy jªÂu§fis¡ ifah©L eh« 2 = 3 vd ã%Ã¡fyh«.

ÏJ nfŸé¥glhj x‹wšyth? M«. Mdhš jtW v§nf cŸsJ vd 

c§fshš f©l¿a ÏaYkh?

2 = 3 vd ãWt, v›éj nfŸé¡F« Ïlkë¡fhj Ñœ¡fhQ« rk‹gh£Ll‹  vd ãWt, v›éj nfŸé¡F« Ïlkë¡fhj Ñœ¡fhQ« rk‹gh£Ll‹  vd ãWt, v›éj nfŸé¡F« Ïlkë¡fhj Ñœ¡fhQ« rk‹gh£Ll‹ 

bjhl§Fnth«.

4 – 10 = 9 – 15

6
4
1  v‹gij rk‹gh£o‹ ÏUg¡fK« T£l

4 10 6
4
1- +4 1- +4 10 6- +0 6  = 9 15 6

4
1- +9 1- +9 15 6- +5 6  Ïijna eh«,

           ( )( ) ( ) ( )( ) ( )2 2
2
( )
2
( )5

2
( )
2
( )5( )5( ) 3 2( )3( )

2
( )
2
( )5( )5( )

2
( )
2
( )5( )5( )2 2( )2 2( )( )2 2( ) ( )2 2( )2 22 22 2( )2( )2 2( )2( ) 52 25( )5( )2 2( )5( ) 52 25( )5( )2 2( )5( ) 2 2( )2 2( )2 2( )2 2( ) ( )2 2( )2 2( )2 2( )( )2 2( )3 22 23 2( )3( )2 2( )3( ) 52 25( )5( )2 2( )5( ) 52 25( )5( )2 2( )5( )- +( )- +( )( )- +( )2 2- +2 2( )2( )- +( )2( )( )

2
( )- +( )
2
( )( )5( )- +( )5( )2 2

- +
2 2( )2 2( )- +( )2 2( )( )2 2( )- +( )2 2( )2 22 22 2- +2 22 22 2( )2( )2 2( )2( )- +( )2( )2 2( )2( )( )5( )2 2( )5( )- +( )5( )2 2( )5( ) = -3 2= -3 2 +

2 2
+

2 2( )- +( ) ( ) ( ) ( )  v‹wthW vGjyh«.

mjhtJ, (2 )
2
5 2

-  = (3 )
2
5 2

-

ÏUg¡fK« t®¡f_y« fhz, ek¡F ( ) ( )( )2( )
2

( )
2

( )5( )5( ) ( )3( )
2

( )
2

( )5( )5( )- =( )- =( ) ( )-( )( )- =( ) ( )  v‹gJ  »il¡F«.

ÏUg¡fK« 
2
5  I¡ T£odhš,

2
2
5

2
5- +

2
- +

2
5- +5- +  = 3

2
5

2
5- +

2
- +

2
5- +5- +

 2 = 3 vd ek¡F¡ »il¡»wJ

Ï¥bghGJ, eh« 2 « 3 « rk« vd ã%Ã¤J é£nlh«.

jtW v§nf cŸsJ?

eh« r‰W éçthf¡ fh©ngh« : 
2
5

2
52 252 25` `2` `2

2
` `

2
5` `5- =` `- =j j3j j3

2
j j

2
5j j5

2 2

j j
2 252 25j j5
2 25-j j-` `j j` `
2 2

` `
2 2

j j
2 2

` `
2 2

- =` `- =j j- =` `- =- =` `- =j j  v‹gij

2
2
5-  = 3

2
5-

v‹W eh« KoÎ brŒj Ïl¤Âš xU jtW ãfœªJ é£lJ.

t®¡f§fŸ rk« våš mt‰¿‹ Kj‰gofS« (_y§fS«) rk« v‹w 

KoÎ¡F tUtJ jtW. vdnt Kj‰gofŸ mšyJ _y§fŸ rk« mšy.

cjhuzkhf. ( )5 5( )5 5( )2 25 52 25 5( )- =( )5 5- =5 5( )5 5( )- =( )5 5( ) [a ( )( ) ( )( )5 5( )5 5( )( )5 5( ) 5 5( )5 5( )( )5 5( ) 25( )- -( )5 5- -5 5( )5 5( )- -( )5 5( )( )5 5( )- -( )5 5( ) = =( )= =( )( )= =( )5 5= =5 5( )5 5( )= =( )5 5( )( )5 5( )= =( )5 5( ) ]

våš –5 v‹gJ 5-¡F¢ rk« mšy.

nkny cŸs fz¡»š eh« 
2
1

2
12 212 21` `

2
` `
2
1` `1-` `- j j

2
j j

2
1j j1

2 2

j j
2 212 21j j1
2 21` `j j` `
2 2

` `
2 2

j j
2 2

` `
2 2

=` `=j j=` `=` `j j  v‹w Koéid bg‰nwh«. 

ÏÂèUªJ, 
2
1-  =  

2
1  vd eh« KoÎ brŒjnj Ï¤jtW V‰gl¡ fhuzkhF«.

c§fS¡F¤ j‰bghGJ òçªJé£ljh?



3thœéaš fâj«

3.1 m¿Kf«

kåj®fŸ midtU« thœeh£fŸ KGtJ« “bt‰¿-bt‰¿” 

v‹w ca®thd Ïy¡if mila éU«ò»‹wd®. Ïj‰fhf¤ j§fŸ 

neu¤ij¢ br›éa têæš xJ¡» mÂf¥ gz« k‰W« bršt« 

M»at‰iw¢ nr®¡»‹wd®.

f‰fhy«  Kjš  j‰fhy«  tiu, g©l kh‰¿èUªJ gz¥ gç 

kh‰w« tiu, ãy§fS¡F« mt‰¿èUªJ »il¡F« c‰g¤Â¡F«, 

kåj‹ é»j k‰W« é»jrk m¿it¥ ga‹gL¤J»‹wh‹. 

jh{kfhš ngh‹w khbgU« ãidÎ¢ Á‹d§fŸ, jŠir 

ÃuAÔ°tu® Mya« ngh‹w fiy¢bršt§fŸ M»ad äf mH»a 

njh‰w¤Â‰fhd vL¤J¡fh£LfshF«. ÏitahÎ« e« K‹ndh®fŸ 

é»j msit äf¢ rçahf¥ ga‹gL¤Â mHfhfÎ«, cWÂahfÎ« 

f£oÍŸsij ek¡F¥ òy¥gL¤J»‹wd.

Ï›Îy»š kiH k‰W« mWtil; czÎ k‰W« clšey«; tuÎ 

k‰W« bryÎ ngh‹wit fhuz fhça bjhl®òfëš mikªJŸsd. 

vdnt, fy¥ò kh‰w§fŸ v‹w fU¤J vGªJŸsJ.

eh« e«ik¡ fh¥gh‰¿¡ bfhŸS« Ka‰Áæš gz¤ij¡    

fldhf¥ bgW»‹nwh«. nkY« e«ik ts®¤J¡ bfhŸS« Ka‰Áæš 

gz¤ij t§»fëš KjÄL brŒ»‹nwh«. Ï¢brašghLfëš T£L 

nuh#® ngf‹

[1214-1294]

nuh#® ngf‹ 

Âwikahd 
MÁça®. M§»y¤ 
j¤Jt nkij. 
nrhjid Kiwfis 
tèÍW¤Âat®. 
M¡°ngh®oš f‰W¤ 
nj®ªjt®. 

‘‘fâj¤ij 
òw¡fâ¤jhš mJ 
všyh m¿é‰F« 
ghÂ¥ig V‰gL¤J«‘‘ 
vd¡ T¿dh®. 

fâj¤Â‹ 
K¡»a¤Jt« 
bghJthd 
kåjå‹ m‹whl 
njitfshfd 
t§»fŸ, m§fho 
tshf«, Ïuæšnt, 
jghš mYtyf§fŸ, 
fh¥Õ£L fHf§fŸ 
M»at‰iw 
ga‹gL¤J« nghJ«,  ga‹gL¤J« nghJ«,  
ngh¡Ftu¤J 
k‰W«  éahghu 
gçkh‰w§fshd 
Ïw¡FkÂ, 
V‰WkÂ, tâf« 
k‰W« t®¤jf« 
M»at‰¿š 
ga‹gL¤J« nghJ« 
czu KoªjJ v‹W 
TW»wh®.

3.1 m¿Kf«3.1 m¿Kf«

3.2 Ïyhg«, e£l« k‰W« jå t£o g‰¿a 3.2 Ïyhg«, e£l« k‰W« jå t£o g‰¿a 

ÛŸgh®it

3.3 rjÅj«, Ïyhg«, e£l«, nk‰go¢bryÎfŸ, 3.3 rjÅj«, Ïyhg«, e£l«, nk‰go¢bryÎfŸ, 

jŸSgo k‰W« tç M»at‰¿‹ ga‹ghLfŸjŸSgo k‰W« tç M»at‰¿‹ ga‹ghLfŸ

3.4 T£L t£o3.4 T£L t£o

3.5 T£L t£o¡F« jå t£o¡F« cŸs 3.5 T£L t£o¡F« jå t£o¡F« cŸs 

é¤Âahr«é¤Âahr«

3.6 ãuªju it¥ò¤ bjhif k‰W« bjhl® it¥ò¤ 3.6 ãuªju it¥ò¤ bjhif k‰W« bjhl® it¥ò¤ 

bjhifbjhif

3.7 fy¥ò kh‰w§fŸ3.7 fy¥ò kh‰w§fŸ

3.8 fhy« k‰W« ntiy3.8 fhy« k‰W« ntiy
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t£oia K‹åiy¥gL¤Â <L brŒ»‹nwh«. eh£o‹ ghJfh¥ò, Rfhjhu«, fšé 

k‰w trÂfŸ M»at‰iw murh§f« bghW¥ng‰W¢ brašgL¤J»‹wJ. Ït‰iw 

ek¡F më¡f muR¡F e« tUkhd¤ÂèUªJ  tçia¢ brY¤J»‹nwh«.

Ïªj m¤Âaha¤Âš e« eilKiw thœnthL xU§»izªj  jiy¥òfis¥ 

g‰¿ fh©ngh«.

3.2 Ïyhg«, e£l« k‰W« jåt£o g‰¿a ÛŸgh®it

K‹ tF¥Ãš Ïyhg«, e£l«, jåt£o M»at‰iw¡ fhQ« Kiwfis¡ 

f‰WŸnsh«. eh« f‰w KoÎfis ãidÎ T®nth«:

Ïyhg«, e£l«, jåt£o M»at‰¿‹ KoÎfŸ

(i) Ïyhg« = é‰gid éiy - ml¡f éiy
    (é‰gid éiy     (é‰gid éiy > ml¡f éiy)

(ii) e£l« = ml¡f éiy  - é‰gid éiy
    (ml¡f éiy     (ml¡f éiy > é‰gid éiy)

(iii) Ïyhg rjÅj« =                            100#

(iv) e£l rjÅj« =                     100#

(v) jå t£o (I) =                                               Pnr
100=

(vi) T£L¤bjhif = mrš + t£o

3.3 rjÅj«, Ïyhg«, e£l«, nk‰go¢ bryÎfŸ, 

jŸSgo k‰W« tç M»at‰¿‹ ga‹ghLfŸ

3.3.1 rjÅj¤Â‹ ga‹ghLfŸ

eh« K‹ tF¥òfëš rjÅj§fis¥ g‰¿¡ 

f‰WŸnsh«. Ït‰iw ga‹gL¤J« KiwfŸ Áy ÑnH 

bfhL¡f¥g£LŸsd.

(i) Ïu©L rjÅj« = 2% = 
100
2

(ii) 600 »nyh »uhä‹ 8% = 
100
8 × 600 = 48 ».».

(iii) 125% = 
100
125  = 

4
5  = 1 

4
1

Ï¥bghGJ, rjÅj§fis¥ ga‹gL¤Â Áy fz¡Ffis¡ fh©ngh«.

vL¤J¡fh£L 3.1

2 %ghŒ 70 igrhéš 15 igrh v¤jid rjÅj«?

101

 Ïyhg rjÅj« =                            
Ïyhg«

 Ïyhg rjÅj« =                            
Ïyhg«

 Ïyhg rjÅj« =                            
ml¡f éiy

 Ïyhg rjÅj« =                            
ml¡f éiy

 Ïyhg rjÅj« =                            

 e£l rjÅj« =                     
e£l«

 e£l rjÅj« =                     
e£l«

 e£l rjÅj« =                     
ml¡f éiy

 e£l rjÅj« =                     
ml¡f éiy

 e£l rjÅj« =                     

 =                                               
mrš × fhy« × t£o Åj«

100

 = 
2
1  = 50 %

 = 
4
1  = 25 %

 = 
4
3  = 75 %

thœéaš fâj«



Ô®Î

` 2  igrh 70 = (2 × 100 igrh + 70 igrh) igrh) igrh

  = 200 igrh + 70 igrh

  = 270 igrh

 vdnt, njitahd rjÅj« = 
270
15 100#  = 

9
50  = 5 %

9
5 %
9

5 %55 %55 %5 % .

vL¤J¡fh£L 3.2

xU bjhifæ‹ 12% v‹gJ  ` 1080 våš m¤bjhifia¡ fh©f.

Ô®Î

bjhif ` x v‹f.

ju¥g£LŸsJ : m¤bjhifæ‹ 12%  = ` 1080 
x

100
12

#  = 1080
x = 

12
108 1×8 1× 0008 108 1  = ` 9000

`  bjhif = ` 9000.
vL¤J¡fh£L 3.3

25 khzt®fëš 72% ng® fâj¥ ghl¤Âš Âwikahdt®fŸ. fâj¥ 

ghl¤Âš Âwika‰nwh® v¤jid ng®?

Ô®Î

  fâj¤Âš Âwikahdt®fë‹ rjÅj« = 72%
  fâj¤Âš Âwik ä¡f khzt®fë‹ v©â¡if = 25 khzt®fëš 72%
   = 

100
72 25#

   = 18 khzt®fŸ

`  fâj¤ Âwika‰nwh® v©â¡if = 25 – 18 = 7.
vL¤J¡fh£L 3.4

240 ia él 15% Fiwthd v©iz¡ fh©f.

Ô®Î

240 Ïš 15% = 
100
15 240#   = 36

`  njitahd v© = 240 – 36 =  204.
vL¤J¡fh£L 3.5

xU Å£o‹ éiy 15 Ïy£r« %ghæèUªJ 12 Ïy£r« %ghahf¡ FiwªjJ 

våš Fiwªj rjÅj« fhzÎ«.

Ô®Î

 Kjèš, Å£o‹ éiy = ` 15,00,000
 j‰nghija éiy = ` 12,00,000
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thœéaš fâj«

v‹ gh£o j‹Dila FHªij¥ gUt¤Âš xU »uh«  

j§f¤Â‹ éiy ` 100 v‹W TW»‹wh®. brŒÂ¤jhis¡ 

bfh©L x›bthU khj Kjš njÂæY« j§f¤Â‹ éiyia 

fhzÎ«. x›bthU khj¤ÂY« V‰gL« mÂfç¥ò rjÅj« 

fh©f. 

mÂfç¤j¤ bjhif

Kjš bjhif

Fiwªj¤ bjhif

Kjš bjhif

 éiyæš FiwÎ = 15,00,000 – 12,00,000 = 3,00,000
`  Fiwªj rjÅj« = 100

1500000
300000

#  = 20%

ãidé‰bfhŸf

 mÂfç¥gÂ‹ rjÅj« =                                          mÂfç¥gÂ‹ rjÅj« =                                         
mÂfç¤j¤ bjhif

 mÂfç¥gÂ‹ rjÅj« =                                         
mÂfç¤j¤ bjhif

Kjš bjhif
 mÂfç¥gÂ‹ rjÅj« =                                         

Kjš bjhif
× 100

 FiwªjÂ‹ rjÅj« =                                          FiwªjÂ‹ rjÅj« =                                         
Fiwªj¤ bjhif

 FiwªjÂ‹ rjÅj« =                                         
Fiwªj¤ bjhif

Kjš bjhif
 FiwªjÂ‹ rjÅj« =                                         

Kjš bjhif
× 100

ru¤, gu¤ v‹ngh® 15 ä£lhŒfis Kiwna 20%, 80%  v‹wthW Ãç¤J¡ 

bfhŸ»‹wd®. x›bthUtU« bgW« ä£lhŒfë‹ v©â¡ifia¡ 

fhzÎ«.

gæ‰Á 3.1

 1. rçahd éilæid¤ nj®ªbjL¤J vGJf.

(i) xU TilæYŸs 25 gH§fëš 5 MuŠR¥ gH§fŸ våš MuŠR¥ gH§fë‹ 

rjÅj«  ..........

 (A) 5% (B) 25% (C) 10% (D) 20%
 (ii) 

25
2  =  .......... %.

 (A) 25 (B) 4 (C) 8 (D) 15
(iii) xU gh£oèš cŸs bkh¤j Ã°f£Lfë‹ v©â¡ifæš 15% Ã°f£LfŸ 

30 våš, Ã°f£Lfë‹ bkh¤j v©â¡if ..........

 (A) 100 (B) 200 (C) 150 (D) 300
(iv) br‹w M©L xU °T£lç‹ éiy ` 34,000. Ïªj M©L Ïj‹ éiy 25%

TLjyh»‹wJ. m¡TLjš bjhif ..........

 (A) ` 6,500 (B) ` 6,500 (B) ` ` 8,500 (C) ` 8,500 (C) ` ` 8,000 (D) ` 8,000 (D) ` ` 7,000` 7,000`

(v) khj tUkhd« ` 20,000 bgW« eg® xUt® x›bthU khjK«

` 3,000I nrä¥ò brŒ»‹wh® våš, mtUila khj¢ nrä¥ò¢ rjÅj«  

..........

 (A) 15%  (B) 5%  (C) 10% (D) 20%  

 2. (i) xU bfhŸfy¤Âš cŸs 20% MdJ 40 è£l® v©bzŒ MF«. m¡ 

bfhŸfy¤Âš cŸs v©bzæ‹ bkh¤j msit¡ fhzÎ«.



  (ii) xU gaz¤Âš 25% bjhiyÎ 5000 ».Û våš bkh¤j¥ gaz¤ bjhiyÎ 

v›tsÎ?

  (iii) xU bjhifæš 3.5% v‹gJ ` 54.25 våš, m¤bjhifia¡ fh©f.

  (iv) bkh¤j neu¤Âš 60% v‹gJ 30 ãäl§fshF« våš, mªj bkh¤j 

neu¤ij¡ fz¡»lÎ«.

  (v) xU bghUis é‰wÂš 4% é‰gid tç Åj« ` 2 tç brY¤Âdhš, mt® 

v‹d éiy¡F é‰¿U¥gh®? 

 3. ÛD j‹Dila r«gs¤Âš 5%I mjhtJ ` 2000 I, bghGJngh¡»‰F¢ 

bryé£lhš mtUila r«gs« v‹d?

4. xU TilæYŸs bkh¤j kh«gH§fëš 25% mG»ait. mt‰¿‹ 

v©â¡if 1250 våš bkh¤j¥ gH§fë‹ v©â¡ifia¡ fh©f. 

nkY« ešy kh«gH§fë‹ v©â¡ifiaÍ« fh©f.

 5. 12M« tF¥ò nj®éš Ïuhâ bg‰w kÂ¥bg©fŸ Ã‹tU« m£ltizæš 

bfhL¡f¥g£LŸsJ. m«kÂ¥bg©fis¢ rjÅj§fshf¡ TwÎ«.

ghl§fŸ
mÂf 

kÂ¥bg©fŸ

bg‰w 

kÂ¥bg©fŸ
rjÅj«

(i) M§»y« 200 180
(ii) jäœ 200 188
(iii) fz¡F 200 195
(iv) Ïa‰Ãaš 150 132
(v) ntÂæaš 150 142
(vi) cæçaš 150 140 

 6. xU gŸëæ‹ »ç¡bf£ FG k‰bwhU gŸëæ‹ »ç¡bf£ FGÎl‹ Moa 

M£l§fë‹ v©â¡if 20. Ït‰¿š Kj‰ gŸë 25% M£l§fis 

bt‹wJ våš bkh¤j« bt‹w M£l§fë‹ v©â¡if ahJ?

7. M©blh‹¿‰F 18% jå t£o jU« FGk¤Âš uË« ` 10000I KjÄL 

brŒjh® våš, 5 tUl§fS¡F ÃwF mt® bgW« t£oæid¡ fh©f.

 8. xU bgh«ikæ‹ F¿¤j éiy ` 1200. fil¡fhu® 15% jŸSgo éiyæš 

bfhL¤jh® våš, bgh«ikæ‹ é‰gid éiy v‹d?

 9. fâå FGk¤Âš eilbg‰w ne®Kf¤ nj®éš 1500 eg®fŸ fyªJ 

bfh©ld®. ÏÂš 12% eg®fŸ nj®Î brŒa¥g£ld® våš, v¤jid eg®fŸ 

nj®Î brŒa¥g£ld®? nkY« v¤jid eg®fŸ nj®Î brŒa¥gléšiy vd¡ 

fh©f.

 10. xU cnyhf¡ fyitæš 30% jhäu«, 40% J¤jehf«, ÛÂ ã¡fš cŸsJ.

20 ».» cŸs Ïªj cnyhf¡ fyitæš ã¡fè‹ msÎ ahJ?
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 11. »uhk¥ gŠrha¤J cW¥Ãd® nj®jèš jhkiu k‰W« gh©oa‹ M»a 

ÏUt® ngh£oæ£ld®. bkh¤j th¡Ffëš 44% mjhtJ 11,484 th¡FfŸ 

gh©oaD¡F¡ »il¤jJ. jhkiu¡F 36% th¡FfŸ »il¤jd.                           
(i) Ï¡»uhk¤Âš gÂthd bkh¤j th¡Ffë‹ v©â¡if ahJ?                             

(ii) ngh£oæ£l ÏUtU¡F« th¡fhë¡fhjt®fŸ v¤jid ng®?

 12. xUt® j‹ tUkhd¤Âš 40% czÎ¡fhfÎ«, 15% cil¡fhfÎ«, 20% Å£L 

thlif¡fhfÎ« bryéL»‹wh®. ÛÂia¢ nrä¡»‹wh®. mt® tUkhd«

` 34,400 våš, mt® v›tsÎ nrä¡»‹wh®?

 13. n#hÂfh M§»y¤Âš 50¡F 35 kÂ¥bg©fS«, fz¡»š 30¡F   27
kÂ¥bg©fS« bg‰wh®. v¥ghl¤Âš mÂf kÂ¥bg© bg‰wh®? v›tsÎ 

mÂf« bg‰wh®?

 14. xU bjhêyhë ` 11,250 C¡f¤ bjhifahf¥ bgW»‹wh®. Ï¤bjhif  mt® 

j« M©L tUkhd¤Âš 15% våš, mtç‹ khj tUkhd« v‹d?

 15. X® Milæ‹ éiy ` 2100 èUªJ ` 2520 Mf mÂfç¡»‹wJ våš, 

mÂfç¥ò rjÅj¤ij¡ fh©f.

fnzr‹, nfhéªj‹ M»a éahghçfëläUªJ mKjh g£L¥ 

òlitfis th§F»‹wh®. fnzr‹ 200 » btŸë üš bfh©L«,

100 » jhäu üš bfh©L«, nfhéªj‹ 300 » btŸë üš bfh©L«,

200 » jhäu üš bfh©L« òlitia beŒ»‹wd®. x›bthU òlitæY« 

cŸs btŸë üè‹ rjÅj« fh©f. mÂf btŸë üš bfh©l òlit 

ca®jukhdJ våš, Ï›éUtçš ah® ca®ªj ju¤Âš òlit jU»‹wh®? 

 1. 40% = 100% – _____ %
 2. xU tF¥ò khzt®fëš 25% elªJ«, 65% ng® ir¡»ëY«, 

ÛÂÍŸnsh® gŸë¥ ngUªÂY« gŸë¡F tU»‹wd® våš gŸë¥ 

ngUªÂš tU»‹wt®fë‹ rjÅj« ahJ?

 3. xU tF¥Ãš 30% ÏªÂ, 50% jäœ, Ûj« cŸst®fŸ ÃbuŠR M»a 

bkhêfis Ïu©lh« ghlkhf¤ nj®ªbjL¤jd® våš ÃbuŠR 

bkhêia nj®ªbjL¤njhç‹ rjÅj« v‹d? 

 4. xU efçš  M©fŸ 40% , bg©fŸ 30%, ÛÂÍŸnsh® FHªijfŸ 

våš FHªijfë‹ rjÅj« ahJ?



3.3.2 Ïyhg, e£l§fë‹ ga‹ghLfŸ

Ï¥gFÂæš Ïyhg, e£l§fis¥ ga‹gL¤Â fz¡FfS¡F¤ Ô®Î fhz¡ 

f‰W¡ bfhŸnth«. 

(i) é‰gid éiy N¤Âu¤Â‰fhd és¡f« :

Ïuhn#Z xU ngdhit ` 80¡F th§» mtç‹ 

e©gU¡F 5% Ïyhg¤Âš é‰wh® våš m¥ngdhé‹ 

éiy v‹d?

Ïuhn#Z th§»a ngdhé‹ ml¡f éiy 

` 80. Ï›éiyæš 5%  Ïyhg« bfh©L é‰»‹wh®.

`   Ïyhg« = ml¡f éiyæš 5% = 
100
5 × 80 = ` 4

Ïyhg« v‹gÂdhš, é‰gid  éiy th§»a éiyia él mÂf«. 

é‰gid éiy = th§»a éiy +  Ïyhg« = 80 + 4 = ` 84.

`   Ïuhn#Z ngdhéid ` 84¡F é‰gid brŒJ ÏU¥gh®. 

Ïijna N¤Âu« _y« brŒÍ« Kiwia¡ fh©ngh«.

  

 é‰gid éiy (é.é.)  = .

  = 
100

80#
^ h10^ h100 5^ h0 5+^ h+0 5+0 5^ h0 5+0 5  = 

100
105 80#  = ` 84.` 84.`

(ii) ml¡f éiy N¤Âu¤Â‰fhd és¡f« :

xU fofhu¡ fil¡fhu® xU if¡fofhu¤ij  ` 540 ¡F, 

5% Ïyhg¤Âš é‰wjhf¡ bfhŸnth«. Ïj‹ ml¡f 

éiy v‹dthf ÏUªÂU¡F«?

fil¡fhu® m¡if¡fofhu¤ij 5% Ïyhg¤Âš 

é‰»‹wh®. ek¡F ml¡f éiy bjçahJ Mjyhš  eh« 

mij ` 100 vd¡ bfhŸnth«.

Kjèš eh« ml¡f éiyæš 5% Ïyhg¤ij¡ fz¡»Lnth«.

`  Ïyhg« = ml¡f éiyæš 5%
  = 

100
5 × 100 = ` 5.

 é‰gid  éiy = th§»a éiy + Ïyhg«

  = 100 + 5 = ` 105.

é‰gid éiy ` 105 våš, ml¡f éiy ` 100.

é‰gid éiy ` 540 våš, ml¡f éiy = 
105

540 100#0 1#0 1 = ` 514.29.

m¡fil¡fhuU¡F, if¡fofhu¤Â‹ ml¡f éiy  ` 514.29 MF«.

= .
(100 + Ïyhg« % )

100
× ml¡f éiy
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nk‰f©l fz¡if N¤Âu« _ykhfÎ« Ô®Î brŒayh«.

 ml¡f éiy (m.é.) = 

  = 
100 5
100
+0 5+0 5

× 540

  = 
105
100 × 540

  = ` 514.29.

é‰gid éiy (é.é.), ml¡f éiy (m.é.) Ït‰iw¡ fhz cjÎ« 

N¤Âu§fë‹ bjhF¥ig Ï§F fh©ngh« :

  1. Ïyhg« våš 1. e£l« våš

  (i) m.é. = 
100 %Ïyhg«

é.é.100
#

+
c m  (ii) m.é. = ..

e£l«
éé100 %

100
#

-
c m

  2. Ïyhg« våš 2. e£l« våš

  (i) é.é. = %Ïyhg«
m.é.

100

100
#

+c m  (ii) é.é. = 100 %e£l«
m.é.

100
#

-c m

vL¤J¡fh£L 3.6 

AÛJ xU t©z¤ bjhiy¡fh£Á¥ bg£oia ` 15,200 ¡F th§F»‹wh®. 

Ïjid 20% e£l¤Â‰F é‰wh® våš, m¤bjhiy¡fh£Á¥ bg£oæ‹ é‰gid 

éiy v‹d?

Ô®Î

ÏuhFš brŒj Kiw :

ml¡f éiyæš e£l rjÅj« 20%

  = 15200
100
20

#

  = ` 3040

é‰gid éiy = ml¡f éiy - e£l«

  = 15,200 – 3,040

  = ` 12,160

ÏuhFY«, nuhõD« xnu éilia¥ bg‰wd®. bg£oæ‹ é‰gid éiy ̀ 12,160.

vL¤J¡fh£L 3.7 

xU °T£oia ` 13,600¡F é‰gid brŒÍ«bghGJ 15% e£l« M»wJ 

våš, mj‹ ml¡f éiy v‹d?

njéÍ«, nutÂÍ« Ï¡fz¡»id ÏU Kiwfëš brŒjd®.

nuhõ‹ N¤Âu¤ij¥

ga‹gL¤Â¢ brŒjKiw :

 m.é. =  m.é. = ` 15, 200

 e£l« =  e£l« = 20%

 é.é. =  é.é. = 
e£lk
100

100 %- × m.é.

  =   = 15200
100

100 20
#

0 2-0 2

  =   = 15200
100
80

#  = ` 12,160

mšyJ

100
(100 + Ïyhg« % )

× é‰gid éiy



Ô®Î

njé brŒj Kiw :

ml¡f éiy ` 100Ïš, e£l« 15%
våš, e£l« ` 15.

é‰gid éiy = 100 – 15 = ` 85
é‰gid éiy ` 85
våš, ml¡f éiy ` 100.

é‰gid éiy ` 13600 våš,

ml¡f éiy

  = 
85

100 13600#0 1#0 1

  = ` 16,000

ÏUtU¡F« xnu éilahf ml¡f éiy ` 16,000 »il¤jJ.

bghUŸ
ml¡f éiy 

(%ghæš)
Ïyhg« /e£l«/e£l«/

é‰w éiy 

(%ghæš

Jâ Jit¡F« 

ÏaªÂu«
16,000 9% Ïyhg«

ik¡nuh nt› 

Xt‹
13,500 12% e£l«

ku mykhç 13% e£l« 6,786
nrhgh br£ 12½% Ïyhg« 7,000
Fë%£L« 

rhjd«
32,400 7% Ïyhg«

vL¤J¡fh£L 3.8 

11 ngdh¡fë‹ ml¡féiy 10 ngdh¡fë‹ é‰w éiy¡F¢ rk« våš 

Ïyhg mšyJ e£l rjÅj¤ij¡ fh©f.

Ô®Î

ngdh é‰gid éiy ` x v‹f.

` 10 ngdh¡fë‹ éiy          =    ` 10x10x10
11 ngdh¡fë‹ ml¡féiy   =   10 ngdh¡fë‹ é‰gid éiy MF«.

                                                      =    ̀                                                      =    ̀                                                      =    10x10x10
 Ï§F, é‰gid éiy > ml¡f éiy.

`  Ïyhg« = é‰gid éiy - ml¡f éiy

  = 11x  - 10x10x10  = ` x

 Ïyhg rjÅj«  =                × 100 = 
x

x
10

× 100 =  10%.

N¤Âu¤ij¥ ga‹gL¤Â

nutÂ brŒj Kiw :

 e£l« =  e£l« = 15%
 é.é. =  é.é. = ` 13,600

 m.é. =  m.é. = 
e£l«100 %
100

-
× é.é. 

  = 
100 15

100
0 1-0 1

× 13600

  = 
85
100 × 13600

  =   = ` 16,000

mšyJ

 Ïyhg rjÅj«  =                Ïyhg« Ïyhg rjÅj«  =                Ïyhg« Ïyhg rjÅj«  =                
m.é.

 Ïyhg rjÅj«  =                
m.é.

 Ïyhg rjÅj«  =                

m£ltidia¥

ó®¤Â

brŒf
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vL¤J¡fh£L 3.9 

ÏU if¡fofhu§fŸ x›bth‹iwÍ« ` 594¡F xUt® é‰wh®. Ï›thW 

é‰wÂš x‹¿š 10% ÏyhgK«, k‰wÂš 10% e£lK« mtU¡F V‰g£lJ. 

bkh¤j¤Âš mtU¡F V‰g£l Ïyhg« mšyJ e£l rjÅj« fhzÎ«.

Ô®Î

 Kjš if¡fofhu¤Â‹ é‰gid éiy = ` 594, Ïyhg rjÅj« = 10%

` Kjš if¡fofhu¤Â‹ ml¡f éiy = 

  = 594100
#^ h10^ h100 1^ h0 10^ h0+^ h+0 1+0 1^ h0 1+0 1

  = 594
110
100

#  = ` 540.

Ïu©lhtJ if¡fofhu¤ij 10Ð e£l¤Âš é‰wh® våš

                             ml¡f éiy   = 

  = 594100
#^ h10^ h100 1^ h0 10^ h00 1-0 1^ h0 1-0 1  = 

90
100 594#  = ` 660.

ãfu Ïyhg« mšyJ e£l« cŸsjh v‹gij bjçªJbfhŸs, xU§»izªj 

ml¡f éiy k‰W« é‰gid éiyia¡ fhz nt©oÍŸsJ.

Ïu©L if¡fofhu§fë‹  bkh¤j ml¡f éiy = 540 + 660 = ` 1,200.

Ïu©L if¡fofhu§fë‹  bkh¤j é‰gid éiy = 594 + 594 = ` 1,188.

 bkh¤j e£l« = 1,200  – 1,188  = ` 12.

 e£l rjÅj« = 

  = 
1200
12 100#  = 1Ð

3.3.3 nk‰go¢bryÎfis¡ fh£L« ga‹ghL

xU fh‰W Fë%£oia th§Ftj‰F khah j‹ 

jªijÍl‹ fil¡F¢ br‹wh®. mjid ` 18,000¡F 

th§»d®. m¡fil mt®fë‹ Å£o‹ mU»š 

Ïšiy. vdnt m¡Fë%£oia vL¤J¢ brštj‰F 

xU t©o nt©oÍŸsJ. mj‹ thlif ` 500 våš 

m¡Fë%£oæ‹ ml¡f éiy, filæš th§»a 

éiyÍl‹ ` 500 mÂfkhæ‰W. vdnt mj‹ ml¡f ` 500 mÂfkhæ‰W. vdnt mj‹ ml¡f `

éiy v‹gJ th§»a éiy ` 18,000 cl‹ t©o thlif ` 500IÍ« nr®¡f 

nt©oÍŸsJ. Ïij¤jh‹ eh« nk‰go¢bryÎ v‹»‹nwh«. Ï¥bghGJ 

100
100 + Ïyhg« %

× é.é

100
100 – e£l« %

× é.é

e£l«

m.é.
× 100



fh‰W¡ Fë%£oæ‹ ml¡f éiy = mj‹ c©ik éiy + t©o thlif 

 = 18,000 + 500 = ` 18,500

k‰bwhU cjhuz¤ij Ï§F fh©ngh«.

»nõhç‹ jªij xU giHa khUÂ fhiu ` 2,75,000 ¡F br‹idæYŸs xU 

bkh¤j é‰gidahsçl« ÏUªJ th§»dh®. mj‰F t©z« Ô£l ̀ 25,000 bryÎ 

brŒjh®. Ã‹ò m¡fhçid j‹ brhªj CU¡F bfh©L¢ bršy nkY« ` 2,000
brtê¤jh®  våš  Ã‹tU« édh¡fS¡F c§fshš éilaë¡f ÏaYkh? 

(i) fhç‹ bkh¤j ml¡f éiy v‹d?

(ii) fhç‹ c©ikahd ml¡f éiy v‹d?

(iii) Ï§F Tw¥ bg‰w nk‰go¢bryéd§fŸ vit?

nk‰f©l vL¤J¡fh£oš t©z« Ô£l bryÎ k‰W« t©oia¢ brhªj 

CU¡F bfh©L bršy bryÎ M»aitfŸ nk‰go¢bryÎfshF«.

∴ fhç‹ ml¡féiy = c©ikahd ml¡f éiy + nk‰go¢bryÎfŸ

  = 2,75,000 + (25,000 + 2,000)

  = 2,75,000 + 27,000 = ` 3,02,000.` 3,02,000.`

ÏÂèUªJ Ñœ¡f©l Koé‰F tU»‹nwh«.

Áy rka§fëš xU bghUis th§F»‹w nghJ mšyJ é‰gj‰F K‹ò 

TLjš bryÎfŸ V‰gL«. Ïªj¢ bryÎfis ml¡f éiyÍl‹ T£o¡bfhŸs 

nt©L«. Ïªj¢ bryéd§fis nk‰go¢bryéd§fŸ v‹»‹nwh«. gGij 

Ú¡f MF« bryÎ, t©o thlif, k‰W« Ïju tiffis nk‰go¢bryéd§fëš 

nr®¡fyh«.

vL¤J¡fh£L 3.10

ÏuhÉ ` 36,000¡F xU nkh£lh® ir¡»is th§», mj‹ njh‰w¥ bghèÎ 

e‹F mikaÎ« nkY« e‹Kiwæš Ïa§fÎ« Áy Ïju ghf§fis¥ bghU¤Âdh®. 

Ã‹ò m«nkh£lh® ir¡»is ` 44,000¡F 10Ð  Ïyhg¤Âš é‰»‹wh® våš Ïju 

ghf§fŸ th§f v›tsÎ bryÎ brŒjh®?

Ô®Î

ml¡f éiy ` 100 v‹f.

 Ïyhg« = 10Ð, é‰gid éiy  = ` 110

é‰gid éiy ` 110 våš ml¡f éiy ` 100.

é‰gid éiy ` 44,000 våš ml¡f éiy = 
110

44000 100#  = ` 40,000

∴ bkh¤j bryéd§fŸ = 40,000  – 36,000 = ` 4,000.
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gæ‰Á 3.2

 1. ml¡f éiy mšyJ é‰gid éiyia¡ fh©f.

ml¡f éiy
é‰gid 

éiy
Ïyhg« e£l«

  (i)      ` 7,282 ` 208

 (ii) ` 572 ` 72

(iii)     ` 9,684 ` 684

 (iv) ` 1,973 ` 273

  (v)   ` 6,76,000 ` 18,500

 2. rçahdt‰iw éL¥g£l f£l§fëš ãu¥gÎ«.

ml¡f 

éiy

é‰gid 

éiy

ÏyhgK«, Ïyhg 

rjÅjK«rjÅjK«

e£lK«, e£l 

rjÅjK«rjÅjK«

  (i)   ` 320 ` 384

 (ii) ` 2,500 ` 2,700

(iii) ` 380 ` 361
 (iv) ` 40 ` 2 e£l«

  (v) ` 5,000 ` 500 Ïyhg«

 3. Ã‹tU« fz¡Ffëš 5Ð Ïyhg« våš bghU£fë‹ é‰gid éiyia¡ 

fh©f.

  (i) äÂt©o ` 700Íl‹ nk‰go¢bryÎ ` 50. 

  (ii) xU fâå nkir ` 1150¡F th§», vL¤J tu t©o¢ bryÎ ` 50.
  (iii) xU nkir ÛJ mikÍ« khÎ miu¡F« ÏaªÂu¤ij ` 2,560¡F th§» 

mj‹ gGJ Ú¡F« bryÎ ` 140.
 4. éahghç xUt® ` 1320¡F xU nkiria 10Ð Ïyhg¤Âš é‰wh® våš 

mj‹ ml¡f éiyia¡ fhzÎ«.

 5. 16 neh£L ò¤jf§fë‹ ml¡f éiy, 12 neh£L ò¤jf§fë‹ é‰gid 

éiy¡F rk«. Ïj‹ Ïyhg rjÅ¤ij¡ fhzÎ«.

 6. xUt® ÏU bghU£fis x›bth‹iwÍ« ` 375¡F é‰»‹wh®. Kjš 

bghUis 25% Ïyhg¤Â‰F« k‰wij 25%  e£l¤Â‰F« é‰»‹wh® våš 

bkh¤j éahghu¤Âš V‰g£l Ïyhg« mšyJ e£l« v›tsÎ? Ïyhg« 

mšyJ e£l rjÅj¤ijÍ«  fhzÎ«.



7. m‹gur‹ xU Å£il ` 17,75,000 ¡F th§»dh®. Ã‹ò c£òw§fis

` 1,25,000 ¡F mHF¥gL¤Â mij 20%  Ïyhg¤Â‰F é‰wh® våš é‰gid 

éiyia¡ fh©f.

 8. mkyh xU Å£oid th§» mj‹ f£ol mik¥Ãid kh‰w ` 60,000 bryÎ 

brŒjh®. Ã‹d® m›Å£il 20% Ïyhg¤Âš é‰wh®. mj‹ é‰gid éiy

` 42,00,000 våš m›Å£il th§Ftj‰F mt® brŒj bryÎ ahJ?

 9. b#a¡Fkh® efu¤Â‹ btë¥òw¤Âš ` 21,00,000¡F  ÅL f£l Ïl« 

th§»dh®. Ïjid¢ R‰¿ Rt® vG¥g ` 1,45,000 bryÎ brŒjh®.

` 25,00,000¡F m›él¤Âid é‰f ` 5,000 bfhL¤J brŒÂ¤jhëš 

és«gu« brŒjh® våš mtU¡F¡ »il¡F« Ïyhg rjÅj« v‹d?

 10. xUt® j‹Dila bršy¥ Ãuhâahd xU tif ehæid 15%  Ïyhg¤Âš

` 3605¡F«, ntW xU tif ehæid 9% e£l¤Âš ` 3605 ¡F« é‰wh® 

våš, bkh¤j Ïyhg« mšyJ bkh¤j e£l« fh©f.    

(F¿¥ò : x›bth‹¿‹ ml¡f éiyiaÍ« fh©f) 

3.3.4  jŸSgofë‹ ga‹ghLfŸ

bgh§fš g©oif¡fhf òÂa Jâ th§f ne‰W 

ó#h j‹ bg‰nwh®fSl‹ xU Jâ¡fil¡F¢ br‹wh®. 

têæš gy filfëš jŸSgo 10Ð, jŸSgo 20Ð, 

jŸSgo 25Ð, jŸSgo 50Ð M»a és«gu§fis¡ 

f©lh®. Ïj‹ bghUŸ mtU¡F x‹W« òçaéšiy. 

Ïªj Ia¤Jl‹ xU filæDŸ EiHªJ xU r£ilia 

th§»dh®. 

m¢r£ilæ‹ ÛJ xU ÁW J©L m£ilæš

` 550 v‹¿UªjJ. mjid¡ F¿¤j éiy v‹g®. ó#h 

fil¡fhuU¡F ` 550 bfhL¤jh®. Mdhš fil¡fhunuh xU 

bjhifia ÂU«g¡ bfhL¤J Ïj‰F 20Ð jŸSgo c©L 

v‹wh®. 

Ï§F 20Ð jŸSgo v‹gJ F¿¤j 

éiyæš 20Ð jŸSgo v‹W bghUŸgL«.

jŸSgo = 
100
20 × 550 = ` 110.

jŸSgo v‹gJ F¿¤j éiyæš mšyJ 

g£oaèš cŸs éiyia él¡ Fiw¤J 

bfhL¡F« é‰gid éiy MF«.

xU bghUë‹ nkš 

Ïiz¡f¥g£oU¡F«

J©L m£ilæš jŸSgo¡F

K‹ vGj¥g£oU¡F« éiyia

F¿¤j éiy (F.é.) mšyJ

g£oaš éiy v‹ngh«.g£oaš éiy v‹ngh«.g£oaš éiy v‹ngh«.
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ó#h fil¡fhuçl« bfhL¤j bjhif ` 440

                                       = ` 550 - ` 110

                                        = F¿¤j éiy - jŸSgo

ÏÂèUªJ eh« m¿td :

 jŸSgo = F¿¤j éiy - é‰gid éiy jŸSgo = F¿¤j éiy - é‰gid éiy

 é‰gid éiy = F¿¤j éiy - jŸSgo é‰gid éiy = F¿¤j éiy - jŸSgo

 F¿¤j éiy = é‰gid éiy + jŸSgo F¿¤j éiy = é‰gid éiy + jŸSgo

vL¤J¡fh£L 3.11

xU äÂt©oæ‹ éiy ` 1500 v‹W F¿¡f¥g£LŸsJ. Ïjid ` 1350¡F 

é‰whš, jŸSgo rjÅj« v‹d?

Ô®Î

bfhL¡f¥g£lit : F¿¤j éiy = ` 1500, é‰gid éiy ` 1350

jŸSgo = F.é. - é.é. 

                = 1500 – 1350 = ` 150

        ` 1500¡F¤ jŸSgo = ` 150.

vdnt, ̀ 100¡F¤ jŸSgo = 
1500
150 100#

`  jŸSgo rjÅj« = 10Ð.

vL¤J¡fh£L 3.12 

X® cilæ‹ g£oaš éiy ` 220. 

mj‹ é‰gidæš 20% jŸSgo v‹W 

m¿é¡f¥g£LŸsJ. cilæ‹ nkš  jŸSgo v›tsÎ? mj‹ é‰gid éiy 

v‹d? 

Ô®Î

 bfhL¡f¥g£lit:  F¿¤j éiy = ` 220, jŸSgo Åj« = 20%

 jŸSgo = 100
20 220#

  = ` 44

∴ mj‹ é‰gid éiy = F¿¤j éiy - jŸSgo

  = 220 – 44

  = ` 176.

éHh¡fhy§fëY«, jäœ 

khjkhd MoæY« 10Ð, 

20Ð, 50Ð v‹gd ngh‹w 

jŸSgofŸ tH§Ftj‹ 

_y« nfh-M¥bl¡°, 

fhÂ ngh‹w gy filfŸ 

tho¡ifahs®fis <®¤J 

j§fŸ éahghu¤ij¥ 

bgU¡»¡ bfhŸ»‹wd®.

jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ jŸSgo F¿¤j éiyæ‹ 
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vL¤J¡fh£L 3.13

X® mykhç 5Ð jŸSgoæš ` 5,225¡F é‰f¥gL»‹wJ. mj‹ F¿¤j 

éiyia¡ fh©f.

Ô®Î

»UZzh ga‹gL¤Âa Kiw  :

jŸSgo rjÅj¤Âš bfhL¡f¥

 g£LŸsJ. vdnt, F¿¤j

 éiy ` 100 v‹f.

jŸSgo rjÅj« = 5Ð

jŸSgo = 
100
5 × 100 = ` 5

         é.é. = F.é. - jŸSgo 

 = 100 – 5 = ` 95.

é‰gid éiy ` 95 våš,

F¿¤j éiy ` 100.

é‰gid éiy ` 5225 våš, 

F¿¤j éiy = 
95
100 × 5225= ` 5500

∴ mykhçæ‹ F¿¤j éiy = ` 5500.

vL¤J¡fh£L 3.14 

xU fil¡fhu® j‹ tho¡ifahs®fS¡F 10Ð jŸSgo jªJ«, 20Ð Ïyhg« 

mil»‹wh®. xU bghUë‹ c©ik éiy ` 450 våš, m¥bghUë‹ F¿¤j 

éiyia¡ fh©f.

Ô®Î

tåjh ga‹gL¤Âa Kiw:

F¿¤j éiy ` 100 v‹f.

jŸSgo = F¿¤j éiy ÛJ 10Ð

 = 
100
10 × F¿¤j éiy = 100

100
10

#

 = ` 10
é.é. = F.é. - jŸSgo

 = 100 - 10 = ` 90
Ïyhg« = ml¡f éiyæ‹ ÛJ 20Ð

 = 450
100
20

# = ` 90

é.é. = ml¡f éiy + Ïyhg«

= 450 + 90 = ` 540.

N¤Âu¤ij¥ ga‹gL¤Â

é¡ndZ brŒj Kiw :

é‰gid éiy = ` 5225

jŸSgo = 5Ð

F.é. = ?

F.é. = 

  = 5225
100 5
100

#` j
10
` j
100 5
` j

0 5
10` j100` j0
0 5-0 5

` j
0 5-0 5

` j

  = 5225
95
100

#

  = ` 5,500.

mšyJ

ékš ga‹gL¤Âa Kiw:

jŸSgo = 10Ð, Ïyhg« = 20Ð

m.é. = ` 450, F.é. = ?

F¿¤j éiy

=

 = 
100 10

100 20
450#

0 1-0 1
+0 2+0 2

^
^

h
h

 = 
90
120 450#

 =  ` 600

mšyJ

100
100 – jŸSgo %

× é.é

100 + yhg« %
100 – jŸSgo %

× m.é
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é‰gid éiy ` 90 våš,

  F¿¤j éiy ` 100
é‰gid éiy ` 540 våš,

  F¿¤j éiy = 
90

540 100#0 1#0 1  = ` 600.
`  m¥bghUë‹ F¿¤j éiy ` 600.

vL¤J¡fh£L 3.15 

xU ò¤jf¤Â‹ éiyæš 10%  jŸSgo brŒjhY« xU éahghç¡F 10% 
yhg« »il¡»‹wJ. m¥ò¤jf¤Â‹ F¿¤j éiy ` 220 våš, mj‹ ml¡f éiy 

ahJ?

Ô®Î

Rfªj‹ ga‹gL¤Âa Kiw :

F¿¤j éiy = ` 220.
  jŸSgo = F¿¤j éiyæš 10Ð

 = 220
100
10

# = ` 22.
é.é. = F.é. - jŸSgo

  = 220 – 22 = ` 198.
ml¡f éiy ` 100 vd¡ bfhŸf

     Ïyhg« = ml¡f éiyæš 10Ð

  = 100
100
10

# = ` 10.
        é.é. = m.é. + Ïyhg«

  = 100 + 10 = ` 110.
` 110 é.é. våš, m.é. ` 100.

` 198 é‰gid éiy våš,

ml¡f éiy = 
110

198 100#8 1#8 1
 = ` 180.

vL¤J¡fh£L 3.16 

bjhl® jŸSgofŸ Kiwna 10%, 20% v‹wthW  xU bjhiy¡fh£Á¥ bg£o 

` 14,400¡F é‰f¥g£lJ våš mj‹ F¿¤j éiy v‹d?

Ô®Î

 é‰gid  éiy = ` 14,400
     F¿¤j éiy ` 100 v‹f.

 Kjš jŸSgo = 10Ð = 100
100
10

# =` 10.
Kjš jŸSgo¡F Ã‹ é‰gid éiy = 100 – 10 = ` 90.
 Ïu©lh« jŸSgo = 20Ð = 90

100
20

# =` 18.
Ïu©lh« jŸSgo¡F Ã‹ é‰gid éiy = 90 – 18 = ` 72.
é‰gid éiy ` 72 våš, F¿¤j éiy ` 100.

KFªj‹ ga‹gL¤Âa N¤Âu Kiw : 

 jŸSgo = 10Ð

 Ïyhg« = 10Ð

 F¿¤j éiy = ` 220

ml¡f éiy = 

      = 
100 10
100 10 220#

+0 1+0 1
0 1-0 1

      = 
110
90 220#  = ` 180.

100 - jŸSgo Ð

100 + Ïyhg« Ð

× F¿¤j éiy

mšyJ



é‰gid éiy ` 14,400 våš F¿¤j éiy

  = 
72

14400 100#0 1#0 1  = ` 20,000.
∴ F¿¤j éiy = ` 20,000.

vL¤J¡fh£L 3.17

xU éahghç xU bghUis ̀ 1200¡F th§»dh®. Ã‹ò mj‹ ml¡f éiy¡F 

nkš 30Ð ca®¤Â, F¿¤j éiy M¡»dh®. Ïj‰F 20Ð jŸSgo bfhL¤J é‰wh® 

våš, é‰gid éiy k‰W« Ïyhg rjÅj« fh©.

Ô®Î

m¥bghUë‹ ml¡f éiy ` 100 v‹f.

F¿¤j éiy = ml¡f éiyiaél 30Ð mÂf«

∴ F¿¤j éiy = ` 130.
ml¡f éiy ` 100 våš F¿¤j éiy ` 130.
ml¡f éiy ` 1200 våš, F¿¤j éiy = 

100
1200 130#  = ` 1560

 jŸSgo = 1560 Ïš 20Ð = 100
20 1560#  = ` 312.

 é‰gid éiy = F¿¤j éiy - jŸSgo

  = 1560 – 312 = ` 1248.
 Ïyhg« = é‰gid éiy - ml¡f éiy

  = 1248 – 1200 = ` 48.

∴ Ïyhg rjÅj« = 

  = 
1200
48 100#  =  4%.

3.3.5 tçæ‹ ga‹ghLfŸ

FHªijfns! brŒÂ¤jhŸfŸ k‰W« bjhiy¡ 

fh£Áfëš tçfis¡ F¿¤j fhy¤Â‰FŸ f£LkhW 

és«gu« brŒtij eh« f©LŸnsh«. tç v‹whš 

v‹d? muR bghJk¡fël« ÏUªJ tçia V‹ 

tNè¡f nt©L«?

Ïyhg« 

 ml¡f éiy
× 100Ð

xU filæš bghU£fë‹ éiyæš  20% jŸSgo ã®zæ¡f¥g£LŸsJ 

våš, Ñœ¡fhQ« bghU£fë‹ é‰w éiy v‹d?

(i) xU Milæ‹ F¿¤j éiy ` 120
(ii) xU igæ‹ F¿¤j éiy ` 250

(iii) xU nrho brU¥Ã‹ F¿¤j éiy ` 750
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e« ehL xU Áwªj ehlhf mika rhiyfŸ, ÏuæšfŸ, Ú® ghrd trÂ, FoÚ® 

trÂ, ä‹rhu trÂ ngh‹wit k¡fS¡F äfÎ« mtÁakhf mika nt©L«. 

Ï¤Â£l§fis¢ brašgL¤j njitahd bršt¤ij muR bghJ k¡fël« tç 

_ykhf tNè¡»‹wJ.

tçfŸ ÏUtif¥gL«. mitahtd :

                       1. ne®Kf tç  2. kiwKf tç.

1. ne®Kf tç

tUkhd tç, brh¤J tç, bjhêš tç, j©Ù® tç ngh‹w tçfŸ ne®Kf 

tçfshF«. Ïit bghJ k¡fshš muR¡F neçilahf brY¤J« tçfshF«. 

2. kiwKf tç

Áy tçfŸ neçilahf k¡fshš brY¤j KoahJ. m›tç kiwKf tç 

vd¥gL«. Ït‰iw Ï§F étç¥ngh«.

fyhš tç

Ï›tç e« eh£oš c‰g¤Â brŒa¥gL»‹w Áy bghU£fë‹ ÛJ 

éÂ¡f¥gL»‹wJ. ÏJ eLt© muR¡F¢ bršY»‹wJ.

gâ tç

czÎ éLÂfŸ, Âiuau§FfŸ, tâf¡ fz¡fhs®fë‹ gâfŸ, 

bjhiyngÁ¡ f£lz« ngh‹wt‰¿‰F  éÂ¡f tçfŸ gâ tçfŸ MF«. 

Ï›tçfŸ  ek¡F¥ gâ brŒgt®fŸ _ykhf muR¡F¢ brš»‹wJ.

tUkhd tç

muÁ‹ äf K¡»akhd tUkhd¤Â‹ Mjhu« tUkhd tçahF«. 

Ïjid M©L tUkhd« F¿¥Ã£l msé‰F nkš cŸst®fëläUªJ 

tNè¡f¥gL»‹wJ. e« eh£o‹ Áwªj Fokfdhf ÏU¡f nt©Lbkåš, e« 

flikia cz®ªJ tçæid F¿¥Ã£l fhy¤Â‰FŸ brY¤j nt©L«. 

é‰gid tç / kÂ¥ò¡T£L tç

é‰gid tç

xU fil¡fhu® xU bghUis 

é‰F«nghJ éÂ¡f¥gL« tçna é‰gid 

tçahF«. bghUis th§F« bghGJ 

bghUŸfë‹ éiyÍl‹ Ï›tçia nr®¤J 

brY¤Jt®.

é‰gid tç xU é‰gid tç xU é‰gid tç xU é‰gid tç xU é‰gid tç xU é‰gid tç xU é‰gid tç xU é‰gid tç xU é‰gid tç xU é‰gid tç xU é‰gid tç xU é‰gid tç xU é‰gid tç xU é‰gid tç xU é‰gid tç xU 

bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš bghUë‹ é‰gid nkš 
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kÂ¥ò¡ T£L tç

ÏJ khãy muÁ‹ K¡»akhd tçahF«.  

m©ik¡ fhy¤Âš eh« filfëš th§F« 

bghUŸfë‹ éiyÍl‹ tçiaÍ« nr®¤J, kÂ¥ò¡ 

T£L tç v‹w tçia tNè¡»‹wd®.

é‰gid tç é»j«

100 × bghUë‹ éiy

é‰gid tç¤ bjhif

bghUë‹ éiy
× 100

7777 7777

é‰gid tçia¡ fz¡»Ljš

 é‰gid tç¤ bjhif = 

 é‰gid tç é»j« = 

 brY¤j nt©oa bjhif = bghUë‹ éiy + é‰gid tç¤ bjhif brY¤j nt©oa bjhif = bghUë‹ éiy + é‰gid tç¤ bjhif

vL¤J¡fh£L 3.18

éndh¤ ` 12,000¡F Ïir¡fUéfis th§»dh®. é‰gid tç é»j« 8Ð 

våš, mt® brY¤j nt©oa é‰gid tç, bkh¤j bjhif M»at‰iw¡ fh©f.

Ô®Î

 Ïir¡fUéfë‹ kÂ¥ò = ` 12,000
 é‰gid tç é»j« = 8Ð

 é‰gid tç¤bjhif = 12000
100
8

#

  = ` 960
 éndh¤ brY¤j nt©oa bkh¤j¤ bjhif = 12,000 + 960
  =  ` 12,960

2011-M« M©o‰fhd Ã‹tU« 2011-M« M©o‰fhd Ã‹tU« 2011-
bghUŸfë‹ Ûjhd é‰gidtçia 

fh©f.

1. ä‹ fUéfŸ ................ Ð

2. bg£nuhš ................ Ð

3. Orš ................ Ð

4. Å£L cgnahf¥ bghUŸfŸ ................ Ð

5. Ïurhad¥ bghUŸfŸ ................ Ð

mçÁ, r®¡fiu, ghš, 

c¥ò, ngdh, bg‹ÁšfŸ, 

ò¤jf§fŸ M»at‰W¡F 

muR é‰gid tçæèUªJ 

éy¡F më¡f¥g£LŸsJ. 
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vL¤J¡fh£L 3.19 

é‰gid tçÍl‹ xU Fë®rhjd fUéæ‹ bkh¤j éiy ` 14,500. 
Fë®rhjd fUéæ‹ éiy ` 13,050 våš é‰gid tç é»j¤ij¡ fhzÎ«.

Ô®Î

 é‰gid tç = g£oaèš éiy - bghUë‹ éiy 

  = 14,355 – 13,050 = ` 1,305

 é‰gid tç é»j« = 

  = 100
13050
1305

#  = 10Ð

vL¤J¡fh£L 3.20 

Ãçah ` 2730¡F xU N£nf° th§»dh®. Ïj‹ ÛJ kÂ¥ò T£L tç  5% 
MF«. kÂ¥ò T£L tçia¢ nr®¡F« K‹d® m¥bg£oæ‹ éiy v‹d? kÂ¥ò 

T£L tç  v›tsÎ vdÎ« fh©f.

Ô®Î

bfhL¡f¥g£LŸsit : kÂ¥ò¡ T£L tç 5%
kÂ¥ò¡ T£L tç Ïšyhj nghJ bghUë‹ éiy ` 100 våš, kÂ¥ò¡ T£L 

tçÍl‹ mj‹ éiy ` 105 v‹wh»‹wJ.

kÂ¥ò¡ T£L tçÍl‹ xU bghUë‹ éiy ` 105 våš, mj‹ mrš éiy 

` 100.

kÂ¥ò¡ T£L tçÍl‹ xU bghUë‹ éiy ` 2730 våš mj‹ mrš éiy

     = 
105
100 2730#  = ` 2,600

m¥bg£oæ‹ mrš éiy = ` 2,600

∴ kÂ¥ò¡ T£L tç  = 2,730 – 2,600

 = ` 130.

é‰gid tç¤bjhif

bghUë‹ éiy
× 100Ð

 1. ÑnH bfhL¡f¥g£LŸs bghU£fë‹ éiyfSl‹ 5% é‰gid tçia¢ 

nr®¤J é‰f¥gL»‹wJ våš, m¥bghU£fë‹ é‰gid éiyia 

fh©f:

   (i)  xU jiyaizæ‹ éiy ` 60.
  (ii)  ÏU nrh¥ò¡ f£ofŸ x›bth‹¿‹ éiyÍ« ` 25.
 2. Ñœ¡f©l bghUŸfë‹ éiyÍl‹ 8%  kÂ¥ò T£L tçia nr®¤j Ã‹ 

mt‰¿‹ ml¡f éiyfis¡ fh©f.

   (i) xU ä‹rhu Ú® Nnl‰¿ ` 14,500¡F th§f¥g£lJ.

  (ii) ÁW j£LfSl‹ Toa nfh¥igfŸ ngh‹wit ` 200¡F th§f¥ 

            g£lJ.



gæ‰Á 3.3

 1. rçahd éilia¤ nj®ªbjL¤J vGJf.

(i) jŸSgo v‹gJ  .......... Ûjhd cŸs éiy.

(A) F¿¤j éiy   (B) ml¡f éiy 

(C) é‰gid éiy (D) t£o 

(ii) xU bghUë‹ F¿¤j éiy ` 140. é‰gid éiy ` 105 våš jŸSgo 

.......... .

 (A) ` 245 (B) ` 25 (C) ` 30 (D) ` 35

(iii) .......... = F¿¤j éiy - jŸSgo.

(A) ml¡f éiy  (B) é‰gid éiy

(C) g£oaš éiy  (D) rªij éiy

(iv) xU bghUë‹ kÂ¥òl‹ nr®¡F« tç .......... .

(A) é‰gid tç (B) kÂ¥ò¡T£L tç  (C) fyhš tç (D) gâ tç

(v) xU bghUë‹ é‰w éiy ` 240, jŸSgo ` 28 våš, F¿¤j éiy ......... .

 (A) ` 212 (B) ` 268 (C) ` 228 (D) ` 258

 2. xU ò¤jf¤Â‹ ÛJ mj‹ éiy ` 450 F¿¥Ãl¥g£LŸsJ. xU ò¤jf¡ 

f©fh£Áæš fil¡fhu® m¥ò¤jf¤Â‹ ÛJ 20Ð jŸSgo bfhL¡»‹wh®. 

m¥ò¤jf¤Â‹ é‰gid éiy v‹d?

 3. xU bjhiy¡fh£Á¥ bg£o 10Ð, 20Ð M»a bjhl® jŸSgofŸ bfhL¤j 

Ã‹ ` 5,760 ¡F é‰f¥gL»‹wJ våš Ïj‹ F¿¤j éiy v‹d?

 4. nrf® xU fâåia ` 38,000 ¡F« mj‰Fça m¢R ÏaªÂu¤ij

` 8000¡F« th§»dh®. Ï¥bghU£fS¡Fça é‰gid tç ` 8000¡F« th§»dh®. Ï¥bghU£fS¡Fça é‰gid tç ` 7Ð våš, mt® 

Ï›éU bghU£fS¡F« bfhL¡f nt©oa bjhif v›tsÎ?

 5. kÂ¥ò¡ T£L tçÍl‹ xU rikaš rhjd¤Â‹  éiy ` 19,610. mj‹ 

kÂ¥ò¡ T£L tç  6Ð våš, mj‹ ml¡f éiy v›tsÎ?

 6. ç¢r®L xU KG Mil¤bjhFÂia th§F«nghJ 10% jŸSgo »il¤jJ. 

mj‹ F¿¤j éiy ` 5000. mt® Ï¥bghUë‹ th§»a éiyæš 10Ð 

é‰gid tç brY¤Âdhš, mt® mij v‹d éiy¡F th§»dh®? 

 7. xU Fë®rhjd¥ bg£oæ‹ ÛJ 9Ð é‰gid tç Åj« é‰gid tç ` 1170 
våš mj‹ ml¡f éiy v‹d?

 8. xU éahghç xU bghUis th§» mj‹ éiyæš 40% ca®¤Â¡ 

F¿¤jh®. mij 5Ð jŸSgo brŒJ  é‰wh®. mtU¡F¡ »il¤j Ïyhg 

mšyJ  e£l rjÅj« v‹d?
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 9. F¿¤j éiy ` 11,500 cŸs xU bjhiy¡fh£Á bg£oæ‹ ÛJ 10Ð jŸSgo 

brŒJ é‰f¥gL»wJ. éHh¡fhy« Mdjhš fil¡fhu® nkY« 5Ð jŸSgo 

bfhL¤J é‰»‹wh®. mj‹ é‰w éiyia¡ fh©f.

 10. ` 3500 v‹w éiy F¿¥Ãl¥g£l xU Fë%£oia ` 2800 ¡F th§»dh®. 

bfhL¡f¥g£l jŸSgo rjÅj« fhzÎ«.

 11. x›bth‹W« ` 1200 éiyÍŸs 15 r£ilfis Ôgh th§»dh®. mt‰iw

5Ð yhg¤Â‰F é‰wh®. tho¡ifahs® 4Ð é‰gid tç brY¤j 

nt©Lbkåš Ï› tho¡ifahsU¡F xU r£ilæ‹ éiy v‹d 

M»‹wJ?

 12. jŸSgo, jŸSgo Åj«, é‰gid éiy k‰W« F¿¤j éiy M»at‰iw 

cça Ïl§fëš ó®¤Â brŒf.

t. v©. bghUŸfŸ
F¿¤j 

éiy

jŸSgo 

Åj«
jŸSgo

é‰gid 

éiy

(i) òlit ` 2,300 20Ð ..... .....

(ii) ngdh br£ ` 140 ..... ..... ` 105

(iii)
rh¥gh£L 

nki#
..... 20Ð ..... ` 16,000

(iv)
Jit¡F« 

ÏaªÂu«
` 14,500 ..... ..... ` 13,775

(v)
rik¡f 

cjÎ« br£
` 3,224 12½% ..... .....

3.4 T£L t£o

eh« VHh« tF¥Ãš jå t£o fz¡»LtJ g‰¿ 

f‰WŸnsh«. jå t£o nkY« TLjš fhz cjÎ« 

N¤Âu§fisÍ« f‰WŸnsh«. Ïªj m¤Âaha¤Âš 

T£L t£o g‰¿a fU¤ijÍ«, T£L t£oia v›thW 

fz¡»Ljš, TLjš v›thW fhQjš v‹gd g‰¿Í« 

(xU F¿¥Ã£l fhy¡ bfLé‰FŸ) m¿ªJ bfhŸnth«.

vJ Áwªj rYif? 20%, 5% v‹w mL¤jL¤j jŸSgoah mšyJ 

xnu neu¤Âš 25% jŸSgoah? jFªj fhuz¤ij¡ TwÎ«.
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xU t§»æš édŒ ̀ 50,000 M©L t£o Åj« 4ÐÏš Ïu©L M©LfS¡F  

fldhf¥ bgW»wh®. 

Kjš M©L édŒ brY¤J nt©oa t£o, 

jåt£o = n r
100

P # #

  = 
100

50000 1 4# #1 4# #1 4  = ` 2,000

mt® Kjyh« M©L t£o ` 2000¤ij 

f£l¤ jt¿ajhf¡ bfhŸnth«. Ï¥bghGJ Ïªj 

t£oahd ` 2000¤ij giHa mryh»a ` 50,000 
cl‹ nr®¤J òÂa mryhf ` 52,000 vd vL¤J¡ 

bfhŸt®. Ïªj mrY¡F Ïu©lh« M©L t£o 

fz¡»Lt®.

Ïªj Ïu©lh« M©o‰fhd t£o,

 jå t£o = 
n r
100

P # #n r# #n r

  = 
100

52000 1 4# #1 4# #1 4  = ` 2,080

vdnt édŒ Ïu©lh« M©L mÂf 

t£oia¡ f£l nt©o tU«. Ï›thW t£o fhQ« Kiw¡F¡ T£L t£o fhQjš

v‹W bga®.

bghJthf t§»fŸ, fh¥Õ£L FGk§fŸ, mŠrš mYtf§fŸ Kjèat‰¿š 

gz¤ij KjÄL brŒa mšyJ fl‹ th§f neçL«. Ïªj FGk§fëš t£oia 

fz¡»L«nghJ T£L t£o¡ fz¡»L« Kiwia¥ ga‹gL¤J»wh®fŸ. 

vL¤J¡fh£L 3.21

uh«yhš v‹gt® ` 8000I, 15Ð T£L t£o jU« xU ãÂ ãWtd¤Âš KjÄL 

brŒjh® våš, _‹W M©Lfëš mtU¡F¡ v‹d TLjš bjhif »il¡F«? 

nkY« mtU¡F¡ »il¡F« t£o bjhif v‹d?

Ô®Î

go 1 : Kjyh« M©L mrš = ` 8,000

 Kjyh« M©L t£o = 
n r
100

P # #n r# #n r

  = 
100

8000 1 15# #1 1# #1 1   = ` 1,200

Kjyh©L ÏWÂæš TLjš = P + I = 8,000 + 1,200 = ` 9,200

go 2 : Kjyh« M©L ÏWÂæš TLjš v‹gJ Ïu©lhkh©L Jt¡f¤Âš 

mrš M»‹wJ. 

 Ïu©lh« M©L mrš = ` 9,200

mrY¡F k£L« t£o 

fhQjiy jå t£o 

v‹»nwh«. Mdhš 

x›bthU Kiw bg‰w 

t£oiaÍ« mrYl‹ 

nr®¤J t£o fhQjiy

T£L t£o v‹»nwh«.
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 Ïu©lh« M©L t£o = 
n r
100

P # #n r# #n r

  = 
100

9200 1 15# #1 1# #1 1   = ` 1,380

Ïu©lh« M©L ÏWÂæš TLjš = P + I = 9,200 + 1,380  = ` 10,580

go 3 : Ïu©lh« M©L ÏWÂæš TLjš MdJ _‹wh« M©L Jt¡f¤Âš 

KjÄlh»‹wJ. 

 _‹wh« M©L mrš = ` 10,580

 _‹wh« M©L t£o = 
n r
100

P # #n r# #n r

  = 
100

10580 1 15# #1 1# #1 1  = ` 1,587

_‹wh« M©L Koéš TLjš  = P + I

  = 10,580 + 1,587   = ` 12,167

_‹W M©LfŸ Koéš, uh«yhš bgW« T£L t£o

  = 12,167 - 8,000  = ` 4,167.

T£L t£o fhQ« N¤Âu¤ij¥ bgWjš

fhy msÎ mÂfç¡F« nghJ, nk‰f©l Kiw Ú©ljhfÎ«, fodkhfÎ« 

M»‹wJ. vdnt, T£L t£o Kiw¥go TLjiyÍ«, t£oiaÍ« fhz xU 

N¤Âu¤ij¥ bgWnth«.

mrš ` P, M©L t£o Åj« P, M©L t£o Åj« P r % , fhy« ‘n’ M©LfŸ v‹wthW T£L t£o 

fhz cjÎ« N¤Âu« mik¥ngh«.

go 1 : Kjyh©L Kjš = ` P

 Kjyh©L t£o = 
n r
100

P # #n r# #n r

  = 100
P 1 r# #P 1# #P 1  = 100

Pr

Kjyh©L ÏWÂæš TLjš = P + I

  = P 100
Pr+

  = rP 1 100+` j

go 2 : Ïu©lh« M©L Jt¡f mrš = P 1 100` jP 1` jP 1 100` j100
r` jr+` j+` j

 Ïu©lh« M©L t£o = 100
1 r

100

P # #1# #1` j1` j1
10

` j
100

` j
0

r` jr+` j+` j

                                   (jå t£o fhQ« N¤Âu¤ij¥ ga‹gL¤jÎ«)



  = r rP 1 100 100#
r r

#
r r` jr r` jr rP 1` jP 1 100` j100+` j+` j

Ïu©lh« M©L ÏWÂæš TLjš = P + I

  = rP 1 100 100 100#` `r r` `r rP 1` `P 1 100` `100+ +` `+ +r r+ +r r` `r r+ +r r
100+ +100` `100+ +100 j jr rj jr rP 1j jP 1r rP 1r rj jr rP 1r r

100j j100+j j+r r+r rj jr r+r r` `j j` `r r` `r rj jr r` `r rP 1` `P 1j jP 1` `P 1r rP 1r r` `r rP 1r rj jr rP 1r r` `r rP 1r r+ +` `+ +j j+ +` `+ +r r+ +r r` `r r+ +r rj jr r+ +r r` `r r+ +r r+ +` `+ +j j

  = P 1 100 100` `r r` `r rP 1` `P 1 100` `100+ +` `+ +r r+ +r r` `r r+ +r r
100+ +100` `100+ +100 j jr rj jr rr r1r rj jr r1r r

100j j100+ +j j+ +r r+ +r rj jr r+ +r r1+ +1j j1+ +1r r1r r+ +r r1r rj jr r1r r+ +r r1r r` `j j` `r r` `r rj jr r` `r r+ +` `+ +j j+ +` `+ +r r+ +r r` `r r+ +r rj jr r+ +r r` `r r+ +r r+ +` `+ +j j

  = rP 1 100
2

+` j

go 3 : _‹wh« M©L¤ bjhl¡f¤Âš mrš = P 1 100
2` jr` jrP 1` jP 1 100` j100
2` j2+` j+` j

 _‹wh« M©L t£o = 
1 r

100
100

P 2

# #1# #1` jr` jr1` j1
10

` j
100

` j
0

2` j2+` j+` j

                                                (jå t£o fhQ« N¤Âu¤ij ga‹gL¤jÎ«)

  = r rP 1 100 100
2r r2r r
#

r r
#

r r` jr r` jr rP 1` jP 1 100` j100
2` j2r r2r r` jr r2r r+` j+` j

_‹wh« M©L ÏWÂæš TLjš = P + I

  = rP 1 100 100 100
2 2

#` `r r` `r rP 1` `P 1 100` `100+ +` `+ +r r+ +r r` `r r+ +r r
100+ +100` `100+ +100 j jr rj jr rP 1j jP 1r rP 1r rj jr rP 1r r

100j j100
2 2j j2 2r r2 2r rj jr r2 2r rr rP 1r r2 2r rP 1r rj jr rP 1r r2 2r rP 1r r+j j+r r+r rj jr r+r r` `j j` `r r` `r rj jr r` `r rP 1` `P 1j jP 1` `P 1r rP 1r r` `r rP 1r rj jr rP 1r r` `r rP 1r r2 2` `2 2j j2 2` `2 2r r2 2r r` `r r2 2r rj jr r2 2r r` `r r2 2r rr rP 1r r2 2r rP 1r r` `r rP 1r r2 2r rP 1r rj jr rP 1r r2 2r rP 1r r` `r rP 1r r2 2r rP 1r r+ +` `+ +j j+ +` `+ +r r+ +r r` `r r+ +r rj jr r+ +r r` `r r+ +r r+ +` `+ +j j

  = P 1 100 100` `r r` `r rP 1` `P 1 100` `100+ +` `+ +r r+ +r r` `r r+ +r r
100+ +100` `100+ +100 j jr rj jr rr r1r rj jr r1r r

100j j100+ +j j+ +r r+ +r rj jr r+ +r r1+ +1j j1+ +1r r1r r+ +r r1r rj jr r1r r+ +r r1r r` `j j` `r r` `r rj jr r` `r r2` `2j j2` `2r r2r r` `r r2r rj jr r2r r` `r r2r r+ +` `+ +j j+ +` `+ +r r+ +r r` `r r+ +r rj jr r+ +r r` `r r+ +r r+ +` `+ +j j

  = rP 1 100
3

+` j

Ï›thW ‘n’ MtJ M©L ÏWÂæš, T£L¤ bjhif

 A = 1P 100
r n

+` j

 ∴ T£L t£o = A – P

 ‘n’ M©LŸ Koéš T£L t£o  = C. I. = 1
100

P Pr n

+ -` j

T£L t£o fz¡»Ljš

tif 1: M©L¡F xU Kiw fz¡»lš

x›bthU M©L ÏWÂæY« t£oia mrYl‹ T£Ltijna, M©L 

Kiwæš fz¡»lš v‹whF«.

Ï§F  T£L¤ bjhif    Ï§F  T£L¤ bjhif    A P 100
nA P=A P` j1` j1 100` j100

r` jr n` jn

+` j+` j ; T£L t£o  = A – P

tif 2: miuah©L¡F xU Kiw fz¡»lš

Ï«Kiwæš fz¡»L«bghGJ, x® M©oš Ïu©L MW khj§fŸ cŸsd. 

Mjyhš Ïu©L (mrš) kh‰W¡ fhy§fŸ cŸsd. miuah©L t£o Åj« 
2

` j
2

` j
2
r` jr` j.

Ï¥bghGJ,  T£L¤ bjhif  Ï¥bghGJ,  T£L¤ bjhif  1 2
1
100A P

n2

A P=A P + ` jr` jr
100` j1008 B` j ; T£L t£o  = A – P 
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tif 3: fhš M©L¡F xU Kiw fz¡»lš

 Ï«Kiwæš fz¡»L«nghJ X® M©oš, eh‹F fhš M©LfŸ cŸsd. 

Mjyhš 4 (mrš) kh‰W fhy§fŸ cŸsd. vdnt, fhyh©L t£o Åj«  4` jr` jr
4` j4` j MF«.

Ï¥bghGJ,  T£L¤ bjhif Ï¥bghGJ,  T£L¤ bjhif 1 4
1
100A P

n4

A P=A P + ` jr` jr
100` j1008 B` j   ; T£L t£o = A – P

tif 4: fhy« M©Lfë‹ Ã‹dkhf mikjš

T£L t£o M©L Kiwæš fz¡»lèš M©LfSl‹ M©o‹ Ã‹dK« 

mikayh«.

cjhuzkhf, T£L t£o Åj« M©blh‹W¡F ‘r%’, mrš ` P, fhy«P, fhy«P
5 4
1  tUl§fŸ v‹f. T£L¤ bjhif,  

A = r r1r r1
4
1r r1r r

100
P 1 100

5r r5r r

. .

+ +1+ +1r r+ +r r1r r1+ +1r r1+ +r r+ +r r
100+ +100`P 1`P 1 `r r`r rjr rjr rj5j5r r5r rjr r5r r+ +j+ +r r+ +r rjr r+ +r r j8r r8r r+ +8+ +r r+ +r r8r r+ +r r B+ + ; T£L t£o = A – P

                                                                                                        5 M©LfŸ       ¼ M©LfŸ

vL¤J¡fh£L 3.22

M©L¡F xUKiw t£o fhQ« Kiwæš ̀ 15,625 ¡F M©L t£o 8Ð Åj« 

våš, 3 M©LfS¡F¡ T£L t£o fhzÎ«.

Ô®Î

3 M©LfŸ Koéš T£L¤ bjhif A = P 1 100
3` jr` jrP 1` jP 1 100` j100
3` j3+` j+` j

   = 15625 100
8 3

` j1` j1
10

` j
100

` j
0
8` j8 3

` j
3

+` j+` j

   = 15625 25
2 3

` j1` j1
25

` j
25
2` j2 3

` j
3

+` j+` j

   = 15625 25
27 3

` j
25

` j
25
27` j27 3

` j
3

` j

   = 15625
25
27

25
27

25
27

# #
25

# #
25
27

# #
27

## #

   = ` 19,683

 vdnt, T£L t£o = A – P  = 19,683 – 15,625

   = ` 4,058

T£L t£o Kiwæš M©L¡F xU Kiwæš mšyJ miu M©L¡F xU 

Kiwæš fz¡»Ljiy x¥ÃLnth«.

` 100I  Ï›éU KiwfëY« KjÄL brŒjhš T£L¤ bjhif, T£L t£o 

v‹d »il¡F« v‹gij¡ fh©ngh«.



v© M©L¡F xU Kiw miuah©L¡F xU Kiw

1
P = ` 100, 10Ð T£L t£o 

M©L¡F xU Kiw

P = ` 100, 10Ð M©L¡ T£L t£o 

miuah©L¡F xU Kiw

2 fhy« 1 M©L fhy« 6 khj§fŸ mjhtJ ½ M©L.

3 I
100

100 10 1# #0 1# #0 10 1# #0 1=  =  ` 10 1
2I 100

100 10# #10# #10
=  = ` 5

4 A = 100 + 10 = ` 110 ½ M©L Koéš TLjš

= 100 + 5 = ` 105
mL¤j ½ M©L¡F Kjš ` 105

1
2I 100

105 10# #10# #10
=  = ` 5.25  

∴ A = 105 + 5.25 = ` 110.25

5 A = ` 110 A = ` 110.25

Ï›thwhf miuah©L¡F xUKiw t£o mrYl‹ nrUtjhf ÏU¥Ã‹, 

ÏU jlit t£oÍ«, t£o Åj« M©L Åj¤Âš ghÂahfÎ« bfhŸ»‹nwh«.

vL¤J¡fh£L 3.23 

miu M©L¡F xU Kiw t£o mrYl‹ nr®¡f¥g£lhš ` 1000¡F M©L 

t£o Åj« 10Ð Åj¥go, 18 khj§fS¡F¡ T£L t£o fhzÎ«.

Ô®Î

P = ` 1000, r = r = r 10Ð M©L¡F

n = 18 khj§fŸ = 
12
18  tUl§fŸ = 2

3
 tUl§fŸ = 1 2

1
 tUl§fŸ

∴ 18 khj§fŸ ÏWÂæš T£L¤bjhif

A = 
2
1

100
P 1

2n
+ ` jr` jr

10
` j
100
` j

0
8P 18P 1 B` j

  =  1000 1
2
1

100
10 2

2
3

+
#

` j
10
` j
100
` j

0
10` j108 B` j

  =  1000 200
10 3

` j1` j1
20

` j
200

` j
0

10` j10 3

` j
3

+` j+` j

  =  1000 20
21 3

` j
20

` j
20
21` j21 3

` j
3

` j

  =  1000
20
21

20
21

20
21

# #
20

# #
20
21

# #
21

## #

  = ` 1157.625

  = ` 1157.63
 T£L t£o = A – P
  = 1157.63 – 1000
  = ` 157.63

8Ð M©L t£o Åj¤Âš, 

xU bjhifia, 3
khj§fS¡F xU Kiw, 

t£oia mrYl‹ nr®¡F« 

Kiwæš v¤jid Kiw 

t£o fz¡»l¥gL«?
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vL¤J¡fh£L 3.24 

` 20,000¡F 15Ð M©L t£o Åj¤Â‰F 2
3
1  M©LfS¡F¡ T£L t£oia¡ 

fh©f.

Ô®Î

P = ` 20,000, r = M©blh‹W¡F r = M©blh‹W¡F r 15Ð, n = 2
3
1  M©LfŸ

2
3
1  M©LfŸ ÏWÂæš T£L¤ bjhif

A = r r
100

P 1 100
r r1r r

3
1r r1r r2r r2r r+ +r r+ +r r1+ +1r r1r r+ +r r1r r+ +r r+ +r r+ +r r+ +r r

100+ +100`P 1`P 1 `r r`r rjr rjr rj2j2r r2r rjr r2r r+ +j+ +r r+ +r rjr r+ +r r j8r r8r r8+ +8+ +r r+ +r r8r r+ +r r B+ +

  = 
100
1520000 1 100

15 1 3
12

+ +1+ +1+ +100+ +100
15+ +15` `j

2

j
2

j+ +j+ + j8+ +8+ + B+ +

  =  20000 
20
3

20
12

` `1` `1
20

` `
20
3` `3+ +` `+ +
20

+ +
20

` `
20

+ +
20
3+ +3` `3+ +3 j j1j j1

20
j j

20
1j j1+ +j j+ +1+ +1j j1+ +1` `j j` `

2

` `
2

j j
2

` `
2

` `j j` `+ +` `+ +j j+ +` `+ ++ +` `+ +j j

  =  20000 
20
23

20
212

` `
20

` `
20
23` `23 j j

20
j j

20
21j j21` `j j` `

2

` `
2

j j
2

` `
2

` `j j

  =  20000
20
23

20
23

20
21

# #
20

# #
20
23

# #
23

## #

  = ` 27, 772.50

 C.I. = A – P
  = 27,772.50 – 20,000

  = ` 7,772.50

T£L t£o Kiwæš vÂ®kh¿¡ fz¡FfŸ

A = P 1 100 ,n` jr` jrP 1` jP 1 100` j100
n` jn

+` j+` j  v‹w N¤Âu¤ij V‰fdnt eh« f‰WŸnsh«.

Ï§F A, P, r, r, r n v‹w 4 kh¿fŸ cŸsd. Ït‰WŸ VnjD« 3 kh¿fŸ 

bjçÍkhdhš eh‹fhtJ kh¿ia eh« fz¡»l ÏaY«.

vL¤J¡fh£L 3.25 

` 640 MdJ Ïu©L M©Lfëš T£L¤bjhif ` 774.40 MF«. T£L t£o 

Åj« fh©f. (t£o M©o‰F xU Kiw mrYl‹ nrU»‹wJ)

Ô®Î

bfhL¡f¥g£LŸsit: P = ` 640, A = ` 774.40, fhy« = 2 M©LfŸ, r = ?r = ?r

A = P 1 100
n` jr` jrP 1` jP 1 100` j100
n` jn+` j+` j  vd eh« m¿nth«.

 774.40 = 640 100
2` jr` jr1` j1 100` j100
2` j2+` j+` j

.
640

774 40
 = 100

2` jr` jr1` j1 100` j100
2` j2+` j+` j



64000
77440  = 100

2` jr` jr1` j1 100` j100
2` j2+` j+` j

100
121  = 100

2` jr` jr1` j1 100` j100
2` j2+` j+` j

10
11 2

` j
10
` j
10
11` j11 2

` j
2

` j  = 100
2` jr` jr1` j1 100` j100
2` j2+` j+` j

10
11

 = r1 100+

r
100  = 10

11 1-

r
100  = 

10
11 10-

r
100  = 

10
1

r = r = r
10
100  = 10Ð

∴ T£L t£o Åj« M©blh‹W¡F 20Ð.

vL¤J¡fh£L 3.26 

` 1600 MdJ 5Ð M©L T£L t£o Åj« bfh©L v¤jid M©Lfëš

` 1852.50 MF«?

Ô®Î

bfhL¡f¥g£LŸsit: P = ̀ 1600, A = ̀ 1852.20, r = r = r 5Ð M©blh‹W¡F,n = ?

A = P 1 100
n` jr` jrP 1` jP 1 100` j100
n` jn+` j+` j

 1852.20 = 1600
100
5 n

` j1` j1
10

` j
100

` j
0
5` j5 n

` j
n

+` j+` j
.

1600
1852 20

 =  100
105 n

` j
10
` j
100
` j

0
10` j105` j5

n

` j
n

` j

160000
185220

 = 20
21 n

` j
20

` j
20
21` j21 n

` j
n

` j

8000
9261  = 

20
21 n

` j
20

` j
20
21` j21 n

` j
n

` j

20
21 3

` j
20

` j
20
21` j21 3

` j
3

` j  = 
20
21 n

` j
20

` j
20
21` j21 n

` j
n

` j

∴ n =  3 M©LfŸ

3.5 T£L t£o¡F« jå t£o¡F« cŸs é¤Âahr«

mrš P ¡F r Ð t£oÅj« våš Ïu©L M©LfS¡F¡ T£L t£o¡F«

jå t£o¡F« cŸs é¤Âahr« = P 100
2` jr` jr

100` j100
2` j2` j

fhytiufisÍ« t£o 

Åj§fisÍ« fh©f.

 1. miuah©L¡F xUKiw 

t£oÍl‹ mrYl‹ 

nrU»‹w Kiwæš, Ïu©L 

M©LfS¡F, 8Ð M©L 

t£o Åj«.

 2. miuah©L¡F xU 

Kiw t£oÍl‹ mrYl‹ 

nrU»‹w Kiwæš, 1½ 
M©LfS¡F, 4Ð M©L 

t£o Åj«.
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vL¤J¡fh£L 3.27 

` 8000¡F 10Ð t£o Åj« våš Ïu©L M©Lfëš »il¡F« T£L 

t£o¡F« jå t£o¡F« cŸs é¤Âahr¤ij¡ fh©f. 

Ô®Î

P = ` 8000,   n = 2 M©LfŸ,   r = r = r 10Ð M©blh‹W¡F

Ïu©L M©LfS¡F¡ T£L t£o¡F« jå t£o¡F« cŸs é¤Âahr«

     =   P 100
2` jr` jr

100` j100
2` j2` j

  = 8000 100
10 2

` j100` j100
10` j10 2

` j
2

` j  = 8000 10
1 2

` j
10
` j
10
1` j1 2

` j
2

` j

  = 8000
10
1

10
1

# #
10

# #
10
1

# #
1

# #  = ` 80

gæ‰Á 3.4

 1. Ã‹tUtdt‰¿¡F¡ TLjiyÍ«, T£L t£ofisÍ« fhzÎ« :

v©
Kjš

( ` Ïš)

M©L

t£o Åj«

fhy« 

(M©Lfëš)

(i) 1000 5Ð 3
(ii) 4000 10Ð 2

(iii) 18,000 10Ð
2
2
1

 2.   r§Ñjh ` 8000 I mby¡ìl« 12½ Ð T£L t£o Åj¤Âš M©LfS¡F 

fl‹ th§»dh®. r§Ñjh mby¡ì‰F ju nt©oa t£o v›tsÎ?

 3.   kçah ` 80,000 I xU éahghu¤Âš KjÄL brŒjh®. Ïj‰F 5Ð M©L¡F 

xUKiw t£o nr®¡F« Kiwæš T£L t£o »il¡F« våš (i) Ïu©lh« 

M©L Koéš mt® bgaçš v›tsÎ ÏU¡F« (ii) _‹wh« M©L t£o 

v‹d?

 4. miuah©o‰F xU Kiw t£o T£L« Kiwæš ` 24,000 ¡F 

M©blh‹W¡F 10Ð  t£o Åj« 1½ M©Lfëš »il¡F« T£L t£o 

v›tsÎ?

 5. miuah©o‰F xU Kiw t£o T£L« Kiwæš £uhé£ ` 8192 I,

18 khj§fS¡F,  12½Ð  M©L t£o Åj« bfhL¥gÂš KjÄL brŒjh®. 

mtU¡F¡ »il¡F« bkh¤j¤ bjhif v›tsÎ?

 6. ` 15,625 I 9 khj§fS¡F 16Ð M©L t£o Åj¤Âš KjÄL brŒjhš,  t£o 

fhyh©L¡F xUKiw nr®¡f¥g£lhš, T£L t£oia¡ fh©f.

 7. 4Ð M©L t£o Åj¥go 2 M©Lfëš ` 1632 T£L t£o jU« mriy¡ 

fhzÎ«.



 8.   é¡» xU °T£liu th§f xU t§»æš ` 26,400 I fldhf¥ bg‰wh®. 

M©L t£o 15Ð Åj«, M©blh‹W¡F t£oia¢ nr®¤jhš 2 M©LfŸ 4
khj§fŸ Md Ã‹ j‹ flid mil¡f mt® v›tsÎ brY¤j nt©L«?

 9. mß¥ v‹gt® xU t§»æš ` 80,000 fl‹ th§»dh®. M©L x‹W¡F 10Ð 

t£o Åj« 1 ½ M©Lfëš (i) M©blh‹W¡F t£o nr®¡F« Kiwæš 

(ii) miuah©o‰F xUKiw t£o nr®¡F« Kiwæš fz¡»l¥g£lhš 

é¤Âahr¤ij¡ fhzÎ«.

 10. ` 2400¡F 5Ð M©L t£o Åj« 2 M©Lfëš »il¡F« T£L t£o¡F« 

jå t£o¡F« cŸs é¤Âahr« fh©f.

 11.  ` 6400¡F 6¼ Ð M©L t£o Åj« 2 M©Lfëš »il¡F« T£L t£o¡F« 

jå t£o¡F« cŸs é¤Âahr« fh©f.

 12. xU fl‹ bjhif ÛJ 2 M©Lfëš 5Ð M©L t£o Åj« 2 M©Lfëš 

»il¡F« T£L t£o¡F« jå t£o¡F« cŸs é¤Âahr« %ghŒ 5 våš 

m¤bjhifia¡ fhzÎ«.

 13. R#h ` 12,500I M©blh‹W¡F jå t£o Åj« 12Ð Åj« 3 M©Lfëš 

brY¤j¡ fl‹ th§»dh®. uhÂfh mnj bjhifia mnj fhy¤Â‰F 

M©blh‹W¡F 10Ð T£L t£o Åj« fl‹ th§»dh®. mÂf t£o 

brY¤Jgt® ah®? v›tsÎ?

 14. miu M©L¡F xUKiw t£oia¢ nr®¡F« Kiwæš xU bjhifia 

M©L t£o 4Ð Åj« jUtÂš 1½ M©LfS¡F KjÄL brŒjh®. Koéš

` 1,32,651 bg‰wh® våš mt® KjÄL v›tsÎ?

 15. fha¤Âç ` 12,000I 5Ð M©L T£L t£o jU« xU t§»æš ‘n’
M©LfS¡F KjÄL brŒjh®. mt® Koéš ` 13,230 bg‰wh®.  ‘n’ Ï‹ 

kÂ¥ò v‹d? 

 16. ` 640 MdJ vªj¡ T£L t£o Åj¤Âš Ïu©L M©Lfëš TLjš

` 774.40 Mf ÏU¡F«?

 17. miuah©o‰F xU Kiw t£o nr®¡F« Kiwæš 1 ½ M©Lfëš ` 2000
MdJ ` 2315.25 M»wJ våš M©L T£L t£o Åj« fh©f.

3.5.1 kÂ¥ò¡ TLjY« FiwjY«

m) kÂ¥ò TLjš

k¡fŸ bjhif, gh¡Oçahé‹ ts®¢Á, brh¤Â‹ 

kÂ¥ò, éiy mÂfKŸs Áy bghU£fŸ Ïit mid¤Â‰F« 

M©LnjhW« kÂ¥òfŸ TL»‹wd.

Ïij¡ fhz A = P 1 100
n` jr` jrP 1` jP 1 100` j100
n` jn+` j+` j  v‹w N¤Âu¤ij¥  v‹w N¤Âu¤ij¥ 

ga‹gL¤j nt©L«. ga‹gL¤j nt©L«. 
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M) kÂ¥ò Fiwjš

Áy ÏaªÂu§fë‹ kÂ¥ò, t©ofë‹ kÂ¥ò, Áy 

bghUŸfë‹ éiyfŸ, f£ol§fë‹ kÂ¥ò M»ait 

M©LnjhW« Fiw»‹wd.

Ïij¡fhz A = P 1 100
n` jr` jrP 1` jP 1 100` j100
n` jn-` j-` j   v‹w N¤Âu¤ij¥   v‹w N¤Âu¤ij¥ 

ga‹gL¤j nt©L«. 

vL¤J¡fh£L 3.28

xU »uhk¤Â‹ k¡fŸ bjhif M©blh‹W¡F 7Ð 

Åj« mÂfç¡»‹wJ. Ï¥bghGJ k¡fŸ bjhif 90,000 
våš 2 M©LfS¡F¥ ÃwF m¡»uhk¤Â‹ k¡fŸ bjhif v‹dthf ÏU¡F«?

Ô®Î

Ï¥nghija k¡fŸ bjhif P = 90,000,  mÂfç¥ò é»j« r = r = r 7Ð, 

n = 2 M©LfŸ.

 Ïu©L M©Lfëš k¡fŸ bjhif = P 1 100
n` jr` jrP 1` jP 1 100` j100
n` jn+` j+` j

  = 90000 
100
7 2

` j1` j1
10

` j
100

` j
0
7` j7 2

` j
2

+` j+` j  = 90000 
100
107 2

` j
10
` j
100
` j

0
10` j107` j7

2

` j
2

` j
  = 90000

100
107

100
107

# #
10

# #
100

# #
0

10
# #
107

# #
7

# #

  = 103041

Ïu©L M©LfS¡F¥ ÃwF m¡»uhk¤Â‹ k¡fŸ bjhif = 1,03,041

vL¤J¡fh£L 3.29

xU ÏaªÂu¤Â‹ kÂ¥ò x›bthU M©L« 5Ð Fiw»wJ. xUt® Ïij 

th§Ftj‰F ̀ 30,000 bfhL¤jh®. _‹W M©LfS¡F¥ ÃwF Ïj‹ kÂ¥ò v‹d?

Ô®Î

ÏaªÂu¤Â‹ j‰nghija kÂ¥ò P = ` 30,000,  FiwÎ Åj« r = r = r 5Ð,

 fhy« = 3 M©LfŸ.

 _‹W M©LfS¡F¥ Ã‹ ÏaªÂu¤Â‹ kÂ¥ò = P 1 100
n` jr` jrP 1` jP 1 100` j100
n` jn-` j-` j

  = 30000
100
5 3

` j1` j1
10

` j
100

` j
0
5` j5 3

` j
3

-` j-` j

  = 30000
100
95 3

` j
10
` j
100
` j

0
95` j95 3

` j
3

` j

  = 30000
100
95

100
95

100
95

# # #
10

# # #
100

# # #
0

95
# # #

95
10

# # #
100

# # #
0

95
# # #

95
# # ## # #

  = ` 25721.25

_‹W M©LfS¡F¥ Ã‹ mªj ÏaªÂu¤Â‹ kÂ¥ò ` 25,721.25

cyf k¡fŸ bjhif

 M©L k¡fŸ bjhif

 1700 600,000,000
 1800 900,000,000
 1900 1,500,000,000
 2000 6,000,000,000
flªj _‹W ü‰wh©Lfëš 

k¡fŸ bjhif g¤J kl§fhf 

bgU»ÍŸsJ.



vL¤J¡fh£L 3.30

xU »uhk¤Â‹ k¡fŸ bjhif xnu Óuhf x›bthU M©L« 5Ð Åj¤Âš 

To¡ bfh©L brš»wJ. Ï¥bghGJ mj‹ k¡fŸ bjhif 1,04,832 våš Ïu©L  

M©LfS¡F K‹ v‹dthf ÏUªÂU¡F«?

Ô®Î

Ïu©L M©LfS¡F K‹ k¡fŸ bjhif P v‹f.

` P 1
100
5 2

` jP 1` jP 1
10

` j
100

` j
0
5` j5 2

` j
2

+` j+` j  = 104832

P
100
105 2

` j
10
` j
100
` j

0
10` j105` j5

2

` j
2

` j  = 104832

P
100
105

100
105

# #
10

# #
100

# #
0

10
# #
105

# #
5

# #  = 104832

P = 
105 105

104832 100 100
#5 1#5 1

# #10# #100 1# #0 1

  = 95085.71

  = 95,086 (KG v© ÂU¤jkhf)

∴ Ïu©L M©LfS¡F K‹ k¡fŸ bjhif 95,086.

gæ‰Á 3.5

 1. xU gŸëæš khzt® nr®¡if v©â¡if 2000. Ï¢nr®¡if x›bthU 

M©L« 5Ð Åj¤Âš TL»‹wJ, Ïu©L M©LfS¡F¥ Ã‹ m¥gŸëæš 

v¤jid khzt®fŸ ÏU¥gh®fŸ?

 2. xU nkh£lh® ÏaªÂu¤Â‹ éiy ` 3,50,000. Ïj‹ kÂ¥ò x›bthU 

M©oY« 10Ð Åj« Fiw»‹wJ. _‹W M©LfS¡F¥ Ã‹ mj‹ kÂ¥ò 

v›tsthf ÏU¡F«?

 3. xUt® nkh£lh® ir¡»is ` 50,000¡F th§»dh®. Ïj‹ kÂ¥ò x›bthU 

M©L« 8Ð Åj« Fiw»‹wJ, Xuh©o‰F¥ Ã‹ Ïj‹ kÂ¥ò v›tsthf 

ÏU¡F«?

 4. xU MŒtf¤Âš, X® MuhŒ¢Áæš xU tif gh¡Oçah¡fë‹ v©â¡if 

xU kâ¡F 2.5Ð Åj« mÂfç¡»‹wJ. bjhl¡f¤Âš 5,06,000 
gh¡Oçah¡fŸ ÏUªjhš, 2 kâ neu¤Â‰F ÃwF mj‹ v©â¡if v‹d? 

 5. ntiyæšyh¤ Â©lh£l¤Âdhš xU »uhk¤ÂYŸs k¡fŸ m©ikæYŸs 

efu§fS¡F¢ Ïl« bga®ªjd®. Ïu©L M©LfS¡F K‹ m¡»uhk¤Â‹ 

k¡fŸ bjhif 6,000. Ïl« bga®ªnjhç‹ v©â¡if M©blh‹W¡F 5Ð 

våš j‰nghija k¡fŸ bjhif v‹d?
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 6. xU v©bzŒ ÏaªÂu¤Â‹ j‰nghijna kÂ¥ò ` 14,580. Ïj‹ kÂ¥ò 

x›bthU M©L« 10Ð Mf¡ Fiwªjhš _‹W M©LfS¡F¥ K‹d® 

Ïj‹ kÂ¥ò v›tsthf ÏU¡F«?

 7. ntiy thŒ¥ò mÂfKŸsjhš xU »uhk¤Âš cŸs k¡fŸ bjhif 

M©blh‹W¡F 9Ð mÂfç¤jJ. Ï¥nghJ mj‹ k¡fŸ bjhif 11,881 våš 

Ïu©lh©LfS¡F K‹d® mj‹ k¡fŸ bjhif v‹dthf ÏUªÂU¡F«?

3.6  ãuªju it¥ò¤ bjhif, bjhl® it¥ò¤ bjhif

bghJk¡fŸ t§»fŸ, mŠrš mYtyf§fŸ, gy ãÂ ãWtd§fŸ 

M»ait ntWg£l Åj¤Âš gz¤ij KjÄL brŒa¡ nfhU»‹wd®. k¡fŸ xU 

F¿¥Ã£l fhy Ïilbtëæš tUkhd« bgw gz¤ij ÏªãWtd§fëš KjÄL 

brŒ»‹wd®.

ÏªãWtd§fŸ gz¤ij¢ nrä¡f¥ gytif¤ Â£l§fis it¤JŸsd®. 

mt‰WŸ Áy :

(i) ãuªju it¥ò¤ Â£l«  (ii) bjhl® it¥ò¤ Â£l« M»adthF«.

(i) ãuªju it¥ò¤ Â£l«

xU bjhifia xU F¿¥Ã£l fhy¤Â‰F k¡fŸ 

Ï«Kiwæš KjÄL brŒ»‹wd®. Ï¤Â£l¤ij ãuªju 

it¥ò¤ Â£l« v‹g® (F.D.).
F¿¥ò : Ï¡fhy msÎ FW»ajhfnth Ú©ljhfnth 

ÏU¡fyh«. it¥ò¤ bjhifæ‹  fhy¤Â‰nf‰g t£o Åj« 

mÂfç¡F«.

(ii) bjhl® it¥ò¤ Â£l«

ãuªju it¥ò¡F K‰¿Y« khwhdJ bjhl® it¥ghF«.

Ï¤Â£l¤Âš x›bthU khjK« xU F¿¥Ã£l bjhifia xUt® j‹ 

trÂ¡nf‰g F¿¥Ã£l M©LfS¡F bjhl®¢Áahf Ïlyh«.

t§»fŸ mšyJ mŠryf§fŸ mªj¡ fhy Koéš, gz« brY¤ÂatU¡F 

mt® mJtiu KjÄL brŒj mrš bjhifÍl‹ 

t£oiaÍ« nr®¤J¡ bfhL¡»‹wd. Ï¤Â£l¤Â‰F 

bjhl® it¥ò¤ Â£l« (R.D.) v‹W bga®.

F¿¥ò :  bjhl®   it¥ò  Kiwæš  fz¡»l¥gL« 

t£o, jå t£o têæš fz¡»l¥gL»‹wJ.

bjhl® it¥ò¤ Â£l Kiwæš t£o, fhy 

Koéš »il¡F« bjhif M»at‰iw¡ fhz 

cjÎ« N¤Âu¤ij¡ fh©ngh«:

khj¤ jtizia 

m«khj¤Â‰FŸ v‹W 

nt©LkhdhY« 

brY¤jyh«



t£o Åj« r % ¡F khjªnjhW« brY¤J« mrš  bjhif ` P I ‘n’ khj§ 

fS¡F¢ brY¤Jtjhf¡ bfhŸnth«.

t£o = 100
PN ,r  Ï§F 

2

n nN 12
1=

^ h1^ h1n n^ hn n +^ h+; E M©LfŸ.

‘n’ khj§fŸ Koéš »il¡F« bkh¤j bjhif A = P 100
PNn r+

vL¤J¡fh£L 3.31

jU© v‹gt® Ïu©L y£r %ghia 5 M©LfS¡F xU t§»æš ãuªju 

it¥ò¤ Â£l¤Âš KjÄL brŒ»‹wh®. m›t§» M©blh‹W¡F 8Ð jå t£o 

jU»‹wJ våš 5 M©LfŸ Koéš mtU¡F¡ »il¡F« bkh¤j¤ bjhif 

v›tsÎ?

Ô®Î

 mrš  P = ` 2,00,000, n = 5 M©LfŸ, r = r = r 8Ð (M©blh‹W¡F)

 t£o = 100
Pnr

  = 200000 5
100
8

# #5# #5  = ` 80, 000

∴ 5 M©LfŸ Koéš mt® bgW« bkh¤j bjhif

  = 2,00,000 + 80,000 = ` 2,80,000.

vL¤J¡fh£L 3.32

itÔZ v‹gt® ` 500I x›bthU khj¤ bjhl¡f¤ÂY« X® mŠryf¤Âš 5
M©LfS¡F¢ brY¤J»‹wh®. t£o Åj« 7.5Ð våš 5 M©LfŸ Koéš mt® 

bgW« bjhif v›tsÎ?

Ô®Î

x›bthU khjK« brY¤j¥bgW« bjhif, P = ` 500

 khj§fë‹ v©â¡if, n = 5 × 12 = 60

 t£o Åj«, r % = 7 % %
2

7 %
2

7 %17 %17 %
2
15=7 %

 bkh¤j« brY¤Âa bjhif = Pn = 500 × 60 = ` 30,000

 bjhl® it¥ò¡fhy«, N = 
2

n n

12
1 ^ h1^ h1n n^ hn n +^ h+; E M©LfŸ

  = 
24
1 60 61# #60# #60  =  2

305
 M©LfŸ

 t£o, I = 100
PNr

  = 500
2

305
2 100

15
# #

2
# #

2
305

# #
305

#2 1#2 1
# #

  = ` 5,718.75

5 M©Lfë‹ Koéš mt® bgW« bjhif = nP 100
PNr+

  = 30,000 + 5,718.75 = ` 35,718.75
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vL¤J¡fh£L 3.33

éõhš x›bthU khj¤ Jt¡f¤ÂY« ` 200I X® mŠryf¤Âš 5
M©LfS¡F brY¤Â tªjh®. Koéš mt® ` 13,830 bg‰wh® våš, t£o Åj« 

v‹d?

Ô®Î

KÂ®Î¤bjhif A = ` 13,830, bjhl® it¥ò¤ bjhif P = ` 200,

            n = 5 × 12 = 60 khj§fŸ

 fhy«, N = 
2

n n

12
1 ^ h1^ h1n n^ hn n +^ h+; E M©LfŸ

  = 12
1 60

2
61

2
305

# #60# #60 =  M©LfŸ

 bkh¤j« brY¤Âa bjhif = Pn = 200 × 60 = ` 12,000

 ÏWÂæš »il¡F« KÂ®Î¤ bjhif = Pn
100
PNr+

13,830 = 12000 200 r
2

305
100

# #
2

# #
2

305
# #
305+ # #

13830 - 12000 = 305 × r

1830 = 305 × r

∴ r = r = r
305
1830

 = 6Ð 

∴ t£o Åj« = 6Ð

3.6.1 thlif¡ bfhŸKjš Â£l« k‰W« jtiz Kiw¤Â£l«

Ï‹iwa Ef®nthU¡F t§»fŸ k‰W« ãÂ ãWtd§fŸ thlif¡ 

bfhŸKjš Â£l« k‰W« jtiz Kiw¤ Â£l« ngh‹wt‰iw m¿Kf« 

brŒJŸsd®.

thlif¡ bfhŸKjš Â£l« : Ï¤Â£l¤Â‹ Ñœ, bghUŸ th§FnthU¡F 

xU F¿¥Ã£l fhy¤Â‰F¢ brhªjkhfhJ. mt® m¥bghUë‹ éiyia t£oÍl‹ 

f£odhš m¥bghUŸ mtU¡F¢ brhªjkhF«.

jtiz Kiw¤Â£l« : bghUë‹ éiyÍl‹ t£o Ïju¢ bryÎfŸ 

M»at‰iw¢ nr®¤J bkh¤j¤ bjhifah»‹wJ. F¿¥Ã£l fhy¡ bfLÎ¡FŸ 

cŸs khj§fë‹ v©â¡ifahš Ï¡fl‹ bjhifia tF¤J tNè¥g®. 

Ï›thW »il¤j ÁW bjhifia jtiz v‹g®.

rk¥gL¤j¥bg‰w khjhªÂu jtiz Kiw¤Â£l« (r.kh.j.)

ÏJ jtizKiw¤ Â£l¤Â‰F ÏizahdJ. Ï¤jtiz Kiw¤ Â£l« 

gFÂ FiwÎ¤ Â£lkhF«. eh« th§»a fl‹, Ïj‹ ÛJ t£o, nkY« Áy F¿¥Ã£l 



f£lz§fSl‹ tU« bkh¤j bjhifia brY¤j nt©oa fhy¤ij khj§f 

sh¡», m¤bjhifia¢ rkkhf¥ Ãç¤J x›bthU khjK« xU bjhifia¢brY¤j 

nt©L«. Ï¤bjhifia¢ rk¥gL¤j¥ bg‰w khj¤ jtizfŸ (r.kh.j) v‹g®.

r.kh.j. = 

gšntWg£l jtiz Kiw¤Â£l§fŸ

1. 0Ð t£o¤ Â£l«:

FGk§fŸ 4 mšyJ 5 K‹ jtizfSl‹ Áy eilKiw¢ bryÎ¡fhd 

bjhifiaÍ« Kjènyna vL¤J¡ bfhŸ»‹wd.

2. 100Ð fl‹ Â£l«:

FGk§fŸ mrYl‹, t£o, eilKiw¢ bryÎfŸ M»at‰iw¡ T£o¡ 

fz¡»L«.

3. jŸSgo é‰gid:

FGk§fŸ éahghu¤ij¥ bgU¡»¡ bfhŸs jtiz Kiwæš fêÎ¡ 

bfhL¡F«.

4. K‹ gz« brY¤Jjš:

xU bghUë‹ éiyæš X® gFÂia m¥bghUŸ th§Ftj‰F K‹ brY¤j 

nt©L«. mij K‹ gz« brY¤Â bgWjš v‹W miH¡f¥bgW«.

vL¤J¡fh£L 3.34

xU Jâ Jit¡F« ÏaªÂu¤Â‹ ml¡f éiy ` 18,940 MF«. 

Ïjid th§Ftj‰fhd jtiz Kiw¤ Â£l§fŸ Ã‹tU« m£ltizæš 

bfhL¡f¥g£LŸsJ.

v©

jtiz

Kiw¤ 

Â£l§fŸ

é‰F« 

éiy ( ` )

Kjèš 

bfhL¡f¥gL« 

gz«

t£o 

Åj«

nrit¡ 

fl‹
fhy«

(i) 75Ð ãÂ¤ 

Â£l«
18,940 25Ð 12Ð 1Ð

24
khj§fŸ

(ii) 100Ð ãÂ¤ 

Â£l«
18,940 Ïšiy 16Ð 2Ð

24
khj§fŸ

(iii) 0Ð ãÂ¤ 

Â£l«
18,940 4 r.kh.j.

K‹ gz«
Ïšiy 2Ð

24
khj§fŸ

nk‰F¿¤j Â£l§fë‹ r.kh.j k‰W« bkh¤j bjhifiaÍ« fh©f.

Ô®Î

(i) 75Ð fl‹ Â£l«

P = ` 18,940, Kjèš bfhL¡f¥L« gz« = 25Ð, t£o Åj« = 12Ð, nrit¡ 

f£lz« = 1Ð

mrš + t£o

khj§fë‹ v©â¡if

136



137

thœéaš fâj«

 nrit¢ bryÎ = ` 18,940 Ïš 1Ð

  = 18940
100
1

#  = ` 189.40 = ` 189

 Kjèš bfhL¡f nt©oa gz« = ` 18,940  Ïš 25Ð

  = 18940
100
25

#  = ` 4,735

 fl‹ bjhif = 18,940 – 4,735 = ` 14,205

 t£o = 
100

14205 12 2# #5 1# #5 12 2# #2 2

  = ` 3,409.20 - ` 3,409

 r.kh.j. = 

  = 
24

14205 3409+5 3+5 3  = 
24

17614

  = ` 733.92 - ` 734

∴ brY¤j nt©oa  bkh¤j¤ bjhif = 4,735 + 14,205 + 3,409 + 189

  = ` 22,538

(ii) 100Ð fl‹ Â£l«

 nrit¡ f£lz« = ` 18,940 Ïš 2Ð

  = 18940
100
2

#

  = ` 378.80 - ` 379

 t£o Åj« = 16Ð

 t£o = 18940 100
16 2# #
10

# #
100

# #
0

16
# #

16
# #

  = ` 6060.80 - ` 6,061

 r.kh.j. = 

  = 
24

18940 6061+0 6+0 6  = 
24

25001

  = ` 1,041.708

  - ` 1,042

 brY¤j¥gl nt©oa bkh¤j¤ bjhif = 6,061 + 18,940 + 379 = ` 25,380

(iii) 0Ð t£o¤ Â£l«

 eilKiw¢ bryÎ = ` 18,940 Ïš 2Ð

  = 18940
100
2

#

  = ` 378.80 - ` 379

fl‹ bjhif + t£o

bkh¤j khj§fŸ

fl‹ bjhif + t£o

bkh¤j khj§fŸ



 r.kh.j. = 

  = 
24

18940 0+0 0+0 0  = 
24

18940

  = ` 789.166 - ` 789

 brY¤j nt©oa bkh¤j¤ bjhif = 18,940 + 3,156 + 379 = ` 22,475

4 khj K‹ jtiz = ` 789 × 4 = ` 3,156

vdnt, 0Ð t£o¤Â£l« äf¢ ÁwªjjhF«.

vL¤J¡fh£L 3.35

xU fâåæ‹ éiy ` 20,000. xU f«bgå Ï¤bjhifia 10% t£oÍl‹

36 khj¤ jtizahf¤ juyh« v‹»‹wd®. Ïij th§Fgt® brY¤j nt©oa 

khjhªÂu jtiz v›tsÎ?

Ô®Î

fâåæ‹ éiy = ` 20,000, t£o M©blh‹W¡F = 10Ð

fhy« = 36 khj§fŸ (3 M©LfŸ).

 bkh¤j t£o =  20000
100
10 3# #
10

# #
100

# #
0

10
# #

10
# #

  = ` 6,000

∴ brY¤j nt©oa bkh¤j¤ bjhif = 20,000 + 6,000

  = ` 26,000

 khjhªÂu jtiz = 

  = 
36

26000

  = ` 722. 22

  - ` 722

gæ‰Á 3.6

1. °ntjh M©L t£o Åj« 4% jU« xU t§»æš ` 25,000I

2 M©LfS¡F ãuªju Ï£L it¥ò¤Â£l¤Âš KjÄL brŒjh®. mJ 

KotilÍ«nghJ mtU¡F »il¡F« KÂ®Î bjhif v‹d?

2. ã¤Â‹ M©blh‹W¡F 5Ð t£o bfhL¡F« xU t§»æš ` 75,000I

3 M©LfS¡F ãuªju it¥ò¤Â£l¤Âš KjÄL brŒjhš våš, mtU¡F 

»il¡F« KÂ®Î¤ bjhif v‹d?

3. Ï«uh‹ X® mŠryf¤Âš 12% t£oæš x›bthU khjK« ` 400I

2 M©LfS¡F brY¤Â tªjh®. Ïu©L M©LfŸ Koéš mtU¡F¡ 

»il¡F« bjhifia fhzÎ«.

bkh¤j¤ bjhif

bkh¤j khj§fŸ

bkh¤j¤ bjhif

bkh¤j khj§fŸ
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4.  ÏunkZ x›bthU khjK« xU bjhifia X® mŠryf¤Âš 6 M©LfŸ 

brY¤Â 8Ð t£o Åj¤Âš ` 17,904 bg‰wh®. mt® x›bthU khjK« 

brY¤Âa bjhif v›tsÎ?

5.  <o‹ bjhl® it¥ò ãÂæš khjh khj« ` 700I, 6 tUl§fS¡F xU 

t§»æš brY¤Â tU»‹wh®. 6 M©LfŸ Koéš mtU¡F ` 64,197
»il¤jhš M©L t£o Åj« v‹d?

6. xU ik¡nuhnt› Xtå‹ éiy ` 6000. óuâ Ïij 5 jtizfëš th§f 

ãid¡»wh®.  m¡FGk« M©L jå t£o 10Ð Åj¤Âš mij é‰whš, 

óuâ brY¤j nt©oa khjhªÂu jtiz ahJ?

7. xU Fë®rhjd¥ bg£oæ‹ éiy ` 16,800. ÏuŠÁ¤ Ïij 0Ð t£o¤ 

Â£l¤Âš th§f éU«ò»‹wh®. 3 khj K‹ jtizfisÍ« jU»‹wh®. 

f«bgå 3Ð eilKiw¢ bryÎ vL¤J¡ bfhŸ»‹wJ våš,

24 khj§fS¡F mt® brY¤j nt©oa khj¤ jtizia¡ fhzÎ«. mt® 

brY¤j nt©oa bkh¤j bjhifiaÍ« fhzÎ«.

8. X® czÎ nkiræ‹ ml¡f éiy ` 8400. FGk« x‹W M©blh‹W¡F 5Ð 

jå t£o Åj¤Âš é‰»wJ. bt§f£ Ï«nkiria 10 khj¤ jtizfëš 

bgw ãid¡»‹wh®. mt® brY¤j nt©oa khj¤ jtizÍ« bkh¤j¤ 

bjhifiaÍ« fhzÎ«.

3.7   fy¥ò kh‰w§fŸ

eh« K‹ tF¥òfëš ne® khwšfŸ, vÂ® khwšfŸ g‰¿¡ f‰WŸnsh«. 

Ït‰iw eh« Ï¥bghGJ ãidÎ T®nth«.

ne®khwš

Ïu©L msÎfŸ xnu Óuhf mjhtJ x‹W mÂfkhF«nghJ k‰bwh‹W« 

mÂfkh»,  mšyJ x‹W FiwÍ«nghJ k‰bwh‹W« FiwªJ ÏUªjhš, mit 

Ïu©L« ne® khwèš cŸsd v‹g®.

ne®khwY¡F vL¤J¡fh£LfŸ

 1.  xU F¿¤j ntf¤Âš gaz« brŒjhš, bjhiyÎ«, fhyK«  1.  xU F¿¤j ntf¤Âš gaz« brŒjhš, bjhiyÎ«, fhyK« 

ne®khwyhF«. Vbdåš bjhiyÎ mÂfbkåš fhy« mÂfç¡F«.

 2.  mrY«, t£oÍ« ne®khwyhf mik»wJ. Vbdåš mrš mÂfç¤jhš  2.  mrY«, t£oÍ« ne®khwyhf mik»wJ. Vbdåš mrš mÂfç¤jhš 

t£oÍ« mÂfç¡F«.

 3.  bghUŸfis th§FjY« mt‰¿‹ éiyfS« ne®khwyhF«. Vbdåš  3.  bghUŸfis th§FjY« mt‰¿‹ éiyfS« ne®khwyhF«. Vbdåš 

bghUŸfŸ mÂfkhf th§F«nghJ mj‹ éiyÍ« mÂfç¡F«.



vÂ®khwš

ÏU msÎfëš x‹W mÂfç¡F«nghJ k‰bwh‹W mj‰nf‰g FiwªJ«, 

x‹W FiwÍ« nghJ k‰bwh‹W mj‰nf‰g mÂfç¤J« ÏU¥Ã‹ m›éu©L 

msÎfS« vÂ® khwèš mikªJŸsd v‹»nwh«.

vÂ®khwY¡F vL¤J¡fh£LfŸ

 1. ntiy brŒnthç‹ v©â¡ifÍ«, fhyK« vÂ® khwyhF«. Vbdåš  1. ntiy brŒnthç‹ v©â¡ifÍ«, fhyK« vÂ® khwyhF«. Vbdåš 

M£fŸ mÂfç¤jhš, mt®fŸ ntiy brŒJ Ko¡f nt©oa fhy« 

FiwÍ«.

 2. xU F¿¥Ã£l bjhiyéš ntfK« fhyK« vÂ®khwyhf mikÍ«.  2. xU F¿¥Ã£l bjhiyéš ntfK« fhyK« vÂ®khwyhf mikÍ«. 

Vbdåš ntf¤ij mÂfç¤jhš, xU F¿¥Ã£l bjhiyit milÍ« 

fhy« Fiw»‹wJ.

 3. k¡fŸ bjhif mÂfç¤jhš, X® ÏU¥Ãš cŸs czÎ msÎ FiwÍ«.  3. k¡fŸ bjhif mÂfç¤jhš, X® ÏU¥Ãš cŸs czÎ msÎ FiwÍ«. 

vdnt czé‹ msÎ« k¡fŸ bjhifæ‹ msÎ« vÂ® khwyhF«.

fy¥ò khwš

xU Áy fz¡Ffëš Ïu©L mšyJ mj‰F nk‰g£l khwšfŸ tU«. 

Ï›thW miktij¡ fy¥ò khwš v‹g®.

ÏU khwšfŸ fyªJ tU« mik¥òfis¥ Ã‹tU« m£ltizæš F¿¥Ãl¥ 

bg‰WŸsd:

khwš I khwš I I
ne®khwš ne®khwš

vÂ®khwš vÂ®khwš

ne®khwš vÂ®khwš

vÂ®khwš ne®khwš

fy¥ò khwšfis¥ g‰¿ m¿ªJ bfhŸs Áy fz¡Ffis brŒJ gh®¥ngh«.

vL¤J¡fh£L 3.36 

112Û ÚsKŸs xU Rtiu, 20 M£fŸ 6 eh£fëš f£o Ko¤jhš, Ïnj 

khÂçahf 25 M£fŸ 3  eh£fëš v›tsÎ Ús¢ Rtiu f£o Ko¥g®?

Ô®Î

Kiw 1: Ï¡fz¡»š 3 mik¥ò kh¿fŸ cŸsd. M£fë‹ v©â¡if, 

eh£fŸ, Rtç‹ Ús«.

M£fë‹ 

v©â¡if
eh£fŸ Rtç‹ Ús« (Û£lçš)

20 6 112
25 3 x
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go 1  :  M£fë‹ v©â¡ifiaÍ«, Rtç‹ Ús¤ijÍ« vL¤J¡ bfhŸnth«. 

M£fë‹ v©â¡if 20èUªJ 25 Mf caU« bghGJ f£l¥gL« Rtç‹ ÚsK« 

mÂfç¡F«. vdnt ÏJ ne® khwèš cŸsJ.

vdnt, 20 : 25 :: 112 : x ...... (1)

go 2 : eh£fisÍ«, Rtç‹ Ús¤ijÍ« vL¤J¡ bfhŸnth«. eh£fŸ 6 èUªJ 

3 Mf FiwÍ« bghGJ, Rtç‹ Ús« FiwÍ«. vdnt ÏJ ne® khwyhF«.

 vdnt, 6 : 3 :: 112 : x ..... (2)

(1) IÍ«, (2) IÍ« Ïiz¤J Ã‹tUkhW mik¡fyh«.  

                            :
: x

20 25

6 3:6 3:
112S1

X® é»j rk¤Âš, nfho (filÁ) cW¥òfë‹ bgU¡f‰gy‹, Ïil 

cW¥òfë‹ bgU¡f‰ gyD¡F¢ rk« v‹W eh« m¿nth«. 

nfho cW¥òfŸ  Ïil cW¥òfŸ  nfho cW¥òfŸnfho cW¥òfŸ  Ïil cW¥òfŸ  nfho cW¥òfŸnfho cW¥òfŸ  Ïil cW¥òfŸ  nfho cW¥òfŸnfho cW¥òfŸ  Ïil cW¥òfŸ  nfho cW¥òfŸ

 20 : 25  :: 112 :  20 : 25  :: 112 :  20 : 25  :: 112 : x

 6 : 3  6 : 3  6 : 3 

vdnt, x20 6# #6# #6  = 25 3 112# #3# #3

x = 
20 6

25 3 112
#

# #3# #3  = 70 Û£l®fŸ

Kiw 2

M£fë‹ 

v©â¡if
eh£fŸ Rtç‹ Ús« (Û£lçš)

20 6 112
25 3 x

go 1: M£fë‹ v©â¡ifiaÍ«, Rtç‹ Ús¤ijÍ« fU¤Âš bfhŸnth«. 

M£fë‹ v©â¡if 20èUªJ 25Mf mÂfç¡F« bghGJ, Rtç‹ ÚsK« 

mÂfç¡F«. vdnt ÏJ ne®khwyhF«.

Ïj‰F bgU¡f‰fhuâ Ïj‰F bgU¡f‰fhuâ 
20
25=

go 2: eh£fë‹ v©â¡ifiaÍ«, Rtç‹ Ús¤ijÍ« fU¤Âš bfhŸnth«. 

eh£fë‹ v©â¡if 6èUªJ 3Mf FiwÍ«bghGJ, Rt®fë‹ ÚsK« FiwÍ«. 

vdnt ÏJ ne®khwyhF«.

Ïj‰F bgU¡f‰fhuâ Ïj‰F bgU¡f‰fhuâ 6
3=

∴ x = 112
20
25

6
3

# #
6

# #
6
3

# #
3

# #  = 70 Û£l®fŸ.



vL¤J¡fh£L 3.37

6 M©fŸ xU ntiyia ehbsh‹W¡F 10 kâ neu« ntiy brŒJ,

24 eh£fëš Ko¥g®. 9 M©fŸ, ehbsh‹W¡F 8 kâ neu« ntiy brŒjhš, 

v¤jid eh£fëš m›ntiyia Ko¥g®?

Ô®Î

Kiw 1: Ï¡fz¡»š 3 mik¥ò kh¿fŸ cŸsd. M©fë‹ v©â¡if, 

xU ehëš ntiy brŒÍ« neu« k‰W« eh£fŸ 

M©fë‹ 

v©â¡if

xU ehëš ntiy 

brŒÍ« neu«
eh£fŸ

6 10 24
9 8 x

go 1 : M©fë‹ v©â¡ifiaÍ«, eh£fisÍ« fz¡»š vL¤J¡ 

bfhŸnth«. M©fë‹ v©â¡if 6èUªJ 9 Mf mÂfç¡F«bghGJ, eh£fë‹ 

v©â¡if FiwÍ«. vdnt ÏJ vÂ® khwš MF«.

vdnt ÏÂ‹ é»j rk« 9 : 6  ::  24 : x ..... (1)
go 2 :  xU ehëš ntiy brŒÍ« neu¤ijÍ«, eh£fisÍ« fz¡»š 

vL¤J¡ bfhŸnth«. xU ehëš ntiy brŒÍ« neu¤Â‹ fhy msÎ 10èUªJ 

8Mf FiwÍ«bghGJ, eh£fë‹ v©â¡if mÂfç¡F«. ÏJ vÂ® khwèš 

mikªJŸsJ.

vdnt ÏÂ‹ é»j rk« 8 : 10 :: 24 : x ..... (2)
(1) IÍ«, (2) IÍ« Ïiz¤J¥ Ã‹tUkhW vGjyh«

                         : : : x
9 6:9 6:

8 1:8 1: 0
241

nfho cW¥òfë‹ bgU¡f‰gy‹ Ïil cW¥òfë‹ bgU¡f‰gyD¡F¢ 

rk« v‹gij eh« m¿nth«.

 nfho cW¥òfŸ  Ïil cW¥òfŸ  nfho cW¥òfŸ nfho cW¥òfŸ  Ïil cW¥òfŸ  nfho cW¥òfŸ nfho cW¥òfŸ  Ïil cW¥òfŸ  nfho cW¥òfŸ nfho cW¥òfŸ  Ïil cW¥òfŸ  nfho cW¥òfŸ

9 : 6 : :  24 : : 6 : :  24 : x

 8 : 10 8 : 10 8 : 10

vdnt, 9 × 8 × x = 6 × 10 × 24

x = 
9 8

6 10 24
#9 8#9 8

# #6 1# #6 10 2# #0 2

  = 20 eh£fŸ.
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F¿¥ò : 1. ne®khwiy Ñœ neh¡»a m«ò¡F¿ahš ( .  ) F¿¡»nwh« .

 2. vÂ® khwiy nkš neh¡»a m«ò¡F¿ahš ( -  ) F¿¡»nwh« .

 3. bgU¡f‰ fhuâfis, m«ò¡F¿fis¥ ga‹gL¤Â vGjyh«. 
m«ò¡F¿æ‹ jiyfëš cŸs v©fis bjhFÂahfÎ«, thš 

gFÂæš cŸs v©fis gFÂahfÎ« vL¤J¡ bfhŸnth«.

Kiw 2¡F nk‰f©l F¿¥òfis ga‹gL¤Jnth«

Kiw 2  : 

M©fë‹ 

v©â¡if

xU ehëš ntiy 

brŒÍ« neu«
eh£fŸ

6 10 24
9 8 x

go 1 : M©fë‹ v©â¡ifiaÍ«, eh£fisÍ« fz¡»š vL¤J¡ 

bfhŸnth«. ntiy brŒÍ« M©fë‹ v©â¡if 6èUªJ 9 Mf caU«bghGJ, 

eh£fë‹ v©â¡if FiwÍ«. ÏJ vÂ®khwèš cŸsJ.

bgU¡f‰fhuâ = 
9
6

go 2  : xU ehëš ntiy brŒÍ« fhy¤ijÍ«, eh£fisÍ« fz¡»š vL¤J¡ 

bfhŸsnth«. xU ehëš ntiy brŒÍ« fhy¤Â‹ msÎ 10èUªJ 8Mf FiwÍ« 

bghGJ, eh£fë‹ v©â¡if mÂfç¡F«. ÏJ vÂ®khwèš cŸsJ.

bgU¡f‰fhuâ = 
8
10

∴ x = 24 20
9
6

8
10

# #
8

# #
8
10

# #
10 =# #  eh£fŸ.

gæ‰Á 3.7

 1. 12 j¢r®fŸ ehbsh‹W¡F 10 kâ neu« ntiy brŒJ Áy ku ntiyfis

18 eh£fëš brŒJ Ko¡»‹wd®. Ïnj ntiyia 15 j¢r®fŸ ehbsh‹W¡F 

6 kâ neu« ntiy brŒjhš v¤jid eh£fëš brŒJ Ko¥g®?

 2. 80 jhåa§» ÏaªÂu§fŸ xnu khÂçahd 4800 if¥ngÁfis 6 kâæš 

c‰g¤Â brŒ»‹wd. xU jhåa§» ÏaªÂu«, xU kâ neu¤Âš v¤jid 

if¥ngÁfis c‰g¤Â brŒÍ«? 25 jhåa§» ÏaªÂu§fŸ 5 kâ neu¤Âš 

v¤jid if¥ngÁfis c‰g¤Â brŒÍ«?

 3.  14 m¢R¡ nfh®¥gt®fŸ, 5 kâ neu¤Âš xU ò¤jf¤Â‹ 70 g¡f§fis 

Ko¥g®. 9 kâ neu¤Âš, 100 g¡f§fis Ko¡f v¤jid m¢R¡ 

nfh®¥gt®fŸ njit?

 4.  2400 r.Û ãy¤ij 12 ntiyah£fŸ 10 eh£fëš cGJ Ko¥g®. 5400 r.Û 

ãy¤ij 18 eh£fëš cGtj‰F v¤jid ntiyah£fŸ njit?



 5.  RthÂ xU ehS¡F 4 kâ neu« ntiy brŒJ, 5 nriyfS¡F 18 eh£fëš 

v«ÃuhŒlç ntiy brŒJ Ko¥gh®. mt® 10 nriyfŸ v«ÃuhŒlç 

brŒtj‰F ehŸnjhW« 6 kâ neu« ntiy brŒjhš, v¤jid eh£fëš 

ntiyia brŒJ Ko¥gh®?

6. ` 2500I t§»æš 6 khj§fS¡F brY¤Âdhš t§» ` 100I t£oahf 

jU»‹wJ. `  `  ` 3200I mnj t£o Åj¤Âš, 9 khj§fŸ brY¤Âdhš, »il¡F« 

t£o v‹dthf ÏU¡F«?

3.8 fhy« k‰W« ntiy

gy M£fŸ brŒÍ« ntiyia eh« x¥ÃL«bghGJ, mt®fŸ xU ehëš 

brŒÍ« ntiyia m¿a nt©oÍŸsJ. fhyK« ntiyÍ« vÂ®khwyhF«. vdnt 

mÂf M£fŸ xU ntiyia¢ brŒÍ« bghGJ m›ntiy Ó¡»u« KoÍ«, Ï§FŸs 

fz¡Fis¤ Ô®¡F« bghGJ eh« Ã‹tUtdt‰iw ãidéš bfhŸs nt©L«.

 1. xUt® xU ntiyia ‘ 1. xUt® xU ntiyia ‘n’ eh£fëš Ko¤jhš, xU ehëš ‘
n
1

’ ntiyia 

Ko¥gh®. vL¤J¡fh£lhf, xUt® xU ntiyia 4 eh£fëš Ko¤jhš, 

mt® xU ehëš m›ntiyæš 
4
1  ghf« brŒJ Ko¥gh®.

 2. xUt® X® ehëš Ko¡F« ntiyæ‹ gFÂ bfhL¡f¥ bg‰whš,  2. xUt® X® ehëš Ko¡F« ntiyæ‹ gFÂ bfhL¡f¥ bg‰whš, 

  m›ntiy Ko¡f MF« bkh¤j eh£fŸ =   m›ntiy Ko¡f MF« bkh¤j eh£fŸ = 

  vL¤J¡fh£lhf, xUt® xU ehëš   vL¤J¡fh£lhf, xUt® xU ehëš 
10
1  ghf« ntiy brŒjhš, mt®

    m›ntiyia     m›ntiyia 

10
1

11
1
10

#= =
` j
10
` j
10
1` j1` j

= =  = 10 eh£fëš Ko¥gh®.

vL¤J¡fh£L 3.38

A v‹gt® xU ntiyia 20 eh£fëY«, B v‹gt® mnj ntiyia 30
eh£fëY« brŒJ Ko¥gh®fŸ. m›éUtU« nr®ªJ m›ntiyia¢ brŒJ Ko¡f 

v¤jid eh£fŸ MF«?

Ô®Î

xU ehëš A brŒÍ« ntiy = 20
1

; xU ehëš B brŒÍ« ntiy = 30
1

xU ehëš A, B  ÏUtU« nr®ªJ brŒÍ« ntiy = 
20
1

30
1+

  = 60
3 2+3 2+3 2

 = 
60
5

12
1=  gFÂ ntiy

∴ A, B ÏUtU« nr®ªJ m›ntiyia, 12
1
12

1 =  eh£fëš brŒJ Ko¥g®.

1
xU ehë‹ ntiy
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vL¤J¡fh£L 3.39

xU ntiyia A, B ÏUtU« nr®ªJ 8 eh£fëš Ko¥g®. A k£L« 

m›ntiyia 12 eh£fëš Ko¥gh®. B k£L« m›ntiyia v¤jid eh£fëš 

Ko¥gh®?

Ô®Î

A, B ÏUtU« nr®ªJ xU ehëš Ko¡F« ntiy = 8
1

 ghf«

 xU ehëš A k£L« brŒÍ« ntiy = 12
1

 ghf« 

 xU ehëš B k£L« brŒÍ« ntiy = 
8
1

12
1-  = 

24
3 2

24
13 2-3 2 =

B k£L« m›ntiyia brŒJ Ko¡f MF« fhy« = 24
1
24

1 =  eh£fŸ.

vL¤J¡fh£L 3.40 

A xU ntiyia 12 eh£fëš brŒJ Ko¥gh®. B mnj ntiyia 20 eh£fëš 

brŒJ Ko¥gh®. A, B  ÏUtU« nr®ªJ m›ntiyia 3 eh£fŸ brŒjd®. Ã‹ A 
br‹W é£lh®. ÛÂ ntiyia B v¤jid eh£fëš Ko¥gh®?

Ô®Î

A xU ehëš Ko¡F« ntiy = 
12
1

B xU ehëš Ko¡F« ntiy = 
20
1

 A, B ÏUtU« nr®ªJ xU ehëš Ko¡F« ntiy = 12
1

20
1+

  = 
60

5 3
60
8

15
2+5 3+5 3 = == =

A, B ÏUtU« nr®ªJ 3 ehëš Ko¡F« ntiy = 
15
2 3

5
2

# =  ghf«

 ÛjKŸs ntiy = 1
5
2

5
3- =- =  ghf«

 ÛjKŸs ntiyia B Ko¡f MF« eh£fŸ = 

20
1
5
3

5
3

1
20

#=  = 12 eh£fŸ

∴ ÛjKŸs ntiyia 12 eh£fëš B brŒJ Ko¥gh®.

vL¤J¡fh£L 3.41

A, B ÏUtU« xU ntiyia 12 eh£fëš brŒJ Ko¥g®. B, C mnj ntiyia 

15 eh£fëš brŒJ Ko¥g®. C, A mnj ntiyia 20 eh£fëš brŒJ Ko¥g®.

_tU« nr®ªJ k‰W« jå¤jåahfÎ« m›ntiyia v¤jid eh£fëš brŒJ 

Ko¥g®?

Ô®Î

A, B xU ehëš brŒÍ« ntiy = 
12
1  ghf«



B, C xU ehëš brŒÍ« ntiy = 
15
1  ghf«

C, A xU ehëš brŒÍ« ntiy = 20
1

 ghf«

 xU ehëš (A+B)+(B+C)+(C+A) brŒÍ« ntiy = 12
1

15
1

20
1+ +

15
+ +

15
1+ +1+ +

 xU ehëš  (2A + 2B + 2C) brŒÍ« ntiy = 60
5 4 3+ +5 4+ +5 4

 xnu ehëš  2(A + B + C) brŒÍ« ntiy = 60
12

 ghf«

 xnu ehëš A, B, C Ko¡F« ntiy = 
2
1

60
12

#  = 
10
1  ghf«

`  _tU« nr®ªJ m›ntiyia 10 eh£fëš Ko¥g®.

A xU ehëš brŒÍ« ntiy

mjhtJ [(A + B + C)fë‹ 1 ehŸ ntiy - (B + C) fë‹ 1 ehŸ ntiy]

 = 
10
1

15
1

30
3 2

30
1- = 3 2-3 2 =- =

` A m›ntiyia¤ jåna 30 eh£fëš Ko¥gh®.

B xU ehëš brŒÍ« ntiy

mjhtJ [(A + B + C)fë‹ 1 ehŸ ntiy - (C + A) fë‹ 1 ehŸ ntiy]

 = 
10
1

20
1

20
2 1

20
1- = 2 1-2 1 =- =

` B m›ntiyia 20 eh£fëš Ko¥gh®.

C xU ehëš brŒÍ« ntiy

mjhtJ [(A + B + C)fë‹ 1 ehŸ ntiy - (A + B) fë‹ 1 ehŸ ntiy]

 = 
10
1

12
1

60
6 5

60
1- = 6 5-6 5 =- =

` C m›ntiyia 60 eh£fëš Ko¥gh®.

vL¤J¡fh£L 3.42

A xU ntiyia 10 eh£fëY«, B mij 15 eh£fëY« brŒJ Ko¥g®. 

ÏUtU« nr®ªJ m›ntiyia brŒJ ` 15000I <£odhš, m¤bjhifia v›thW 

Ãç¤J bfhŸt®?
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Ô®Î

A xU ehëš brŒÍ« ntiy = 10
1

 ghf«

B xU ehëš brŒÍ« ntiy = 15
1

 ghf«

vdnt mt®fë‹ ntiy¤Âw‹fë‹ é»j« = :
10
1

15
1

 = 3 : 2

 bkh¤j¤ bjhif = ` 1500

A Ï‹ g§F = 1500
5
3
#

  = ` 900

B Ï‹ g§F = 150
5
2 0#

  = ` 600

vL¤J¡fh£L 3.43

xU bjh£oia ÏU FHhŒfŸ jå¤jåna Kiwna 30 ãäl§fŸ,

40 ãäl§fëš ãu¥ò»‹wJ. k‰bwhU FHhŒ Ú® ãu«Ãa bjh£oia 24 ãäl§fëš 

fhè brŒÍ«. bjh£o fhèahf ÏUªJ Ï«_‹W FHhŒfS« xnu rka¤Âš ÂwªJ 

él¥g£lhš, m¤bjh£o v¤jid ãäl§fëš ãu«ò«?

Ô®Î

 Kjš FHhŒ 1 ãäl¤Âš m¤bjh£oia ãu¥ò« ghf« = 
30
1

 Ïu©lh« FHhŒ 1 ãäl¤Âš m¤bjh£oia ãu¥ò« ghf« = 
40
1

_‹wh« FHhŒ 1 ãäl¤Âš Ú® ãu«Ãa bjh£oia fhè brŒÍ« ghf« = 
24
1

xnu rka¤Âš Ï«_‹W FHhŒfisÍ« ÂwªJ é£lhš, 1 ãäl¤Âš 

bjh£oæš ãu«ò« ghf«

= 
30
1

40
1

24
1+ -

40
+ -

40
1+ -1+ -

 = 
120

4 3 5+ -4 3+ -4 3

 = 
120
7 57 5-7 5

 = 
120
2

 = 
60
1

vdnt, m¤bjh£o ãu«ò« fhy« =  
1
60

1

  = 60 ãäl§fŸ

 = 1 kâ



gæ‰Á 3.8

 1. X® M© xU ntiyia 4 eh£fëš brŒJ Ko¥gh®. Mdhš xU bg© 

mnj ntiyia 12 eh£fëš brŒJ Ko¥gh®. Ï›éUtU« nr®ªJ ntiy 

brŒjhš, m›ntiyia v¤jid eh£fëš brŒJ Ko¥g®?

2. Ïu©L ÁWt®fŸ xU ntiyia nr®ªJ brŒÍ« bghGJ, 10 ehŸfëš 

Ko¥g®. Kjš ÁWt‹ m›ntiyia jåna 15 eh£fëš Ko¤jhš, 

Ïu©lh« ÁWt‹ jåna m›ntiyia v¤jid eh£fëš brŒJ 

Ko¥gh®?

 3. A, B, C v‹w _t® xU ntiyia Kiwna 8, 12, 16 eh£fëš Ko¥gh®fŸ. 

A, B ÏUtU« nr®ªJ m›ntiyia 3 eh£fS¡F brŒjd®. Ã‹d® 

B éyF»‹wh®, C nrU»‹wh® våš, A, C M»a ÏUtU« nr®ªJ 

m›ntiyia v¤jid eh£fëš Ko¥gh®fŸ?

 4. A v‹w FHhŒ xU bgça gh¤Âu¤ij¤ jåna 10 ãäl§fëš ãu¥ò«. B 
v‹w FHhŒ mnj gh¤Âu¤ij jåna 20 ãäl§fëš ãu¥ò«. Ú® ãu¥ÃÍŸs 

m¥gh¤Âu¤ij C v‹w FHhŒ 15 ãäl§fëš fhè brŒÍ«. Mu«g¤Âš 

gh¤Âu« fhèahf ÏUªJ, Ï«_‹W FHhŒfisÍ« Âwªjhš, m¥gh¤Âu« 

ãu«g v›tsÎ neukhF«?

 5. A xU ntiyia 20 eh£fëY«, B mnj ntiyia 3 eh£fëY« Ko¥g®. 

ÏUtU« nr®ªJ ntiy brŒJ, m›ntiyia Ko¤J ` 600I j§fŸ 

tUthahf¥ bg‰wd® våš mt®fŸ x›bthUtU« bgW« bjhif 

v›tsÎ?

 6. A, B, C v‹g® xU ntiyia Kiwna 12, 24, 8 eh£fëš Ko¥gh®fŸ.

Ï«_tU« nr®ªJ xU ehŸ ntiy brŒjd®. Ã‹ C éy» éL»wh® våš, 

A, B ÏUtU« ÛjKŸs ntiyia Ko¡f vL¡F« eh£fŸ v¤jid?

 7. xU FHhŒ fhèahf cŸs bjh£oia 15 ãäl§fëš ãu¥ò«. k‰bwhU FHhŒ 

Ú® ãu«ÃÍŸs m¤bjh£oia 20 ãäl§fëš fhè brŒÍ«. Mu«g¤Âš 

bjh£o fhèahf ÏUªJ, ÏU FHhŒfS« xnu neu¤Âš ÂwªJ él¥g£lhš, 

m¤bjh£o v›tsÎ ãäl§fëš  ãu«ò«?

RU¡f F¿pL: m.é. = ml¡f éiy, é.é. = é‰gid éiy,

 F.é. = F¿¤j éiy,

P = mrš, r = t£o Åj«, r = t£o Åj«, r n = fhy msÎ,

A = TLjš, C. I. = T£L t£o
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 rjÅj« v‹gJ ü‰W¡F v‹W bghUŸgL«. 100I¥ gFÂahf bfh©l 

Á‹d« rjÅj« vd¥gL«.

 Ïyhg« »il¡F« Nœãiyæš

   Ïyhg« = é.é. - m.é.; Ïyhg rjÅj« = 

  é.é. = 
100

100 %
#+` j100` j100

100` j100 %` j%+` j+` j           ; m.é. = 
100 %

100
#

+
` j100` j100 %` j%

100` j100
+

` j
+

` j

 e£l« M»‹w Nœãiyæš

  e£l« = m.é. - é.é; e£l  rjÅj«  = 

  é. é. = 
100

100 %
#+` j100` j100

100` j100 %` j%+` j+` j           ; m.é. = 
100 %

100
#

+
` j100` j100 %` j%

100` j100
+

` j
+

` j

 F¿¤j éiyæ‹ ÛJ jh‹ jŸSgo brŒa¥gL«.

 F¿¤j éiyæèUªJ jŸSgoia¡ fê¤J¡ »il¡F« bjhif é‰w 

éiyahF«.

 jŸSgo = F.é. - é.é.

 F.é. =                                              ; é.é. = 

 m.é. =                                              ;  F.é. =  

 jŸSgo rjÅj« = 

(i) M©blh‹W¡F t£o nr®¡F« Kiwæš, A = P 1
100

n` jr` jrP 1` jP 1
100` j100

n` jn+` j+` j

  (ii) miuah©L¡F xUKiw t£o nr®¡F« Kiwæš, A = 1
2
1

100
P

2n
+ ` jr` jr

10
` j
100
` j

0
8 B` j

  (iii) fhyh©L¡F xU Kiw t£o nr®¡F« Kiwæš, A = 
100

1
4
1P

n4
+ ` j

10
` j
100
` j

0
r` jr8 B` j

  (F¿¥ò: P = mrš, r = t£o Åj«, r = t£o Åj«, r n = fhy msÎ, A = TLjš, C. I. = T£L t£o)

 ts®¢Á, A = P 1
100

n` jr` jrP 1` jP 1
100` j100

n` jn+` j+` j ; Åœ¢Á, A = P 1
100

n` jr` jrP 1` jP 1
100` j100

n` jn-` j-` j

 Ïu©L M©Lfëš T£L t£o¡F« jå t£o¡F«

   cŸs é¤Âahr« = 
100

P 2` jr` jr
10
` j
100
` j

0

2` j2` j

A Ï‹ xU ehŸ ntiy =  

 ‘x’ eh£fëš Ko¡F« ntiy= xU ehŸ ntiy × x.

Ïyhg«

m.é.

` j
m.é.

` j

× 100Ð

Ïyhg` jÏyhg` j m.é.          ; m.é. = m.é.          ; m.é. = 

m.é.          ; m.é. = m.é.          ; m.é. = 

é.é.

é.é.

Ïyhg
` j

Ïyhg
` j

e£l«

m.é.
× 100Ð

e£l«` je£l«` j
e£l«

` j
e£l«

` j

jŸSgo Ð

F.é.
× 100Ð

100 - jŸSgo Ð

100

 m.é. =                                              ;  F.é. =  
100 + Ïyhg«Ð

100 - jŸSgo Ð

 F.é. =                                              ; é.é. = 
100

100 F.é. =                                              ; é.é. = 100 F.é. =                                              ; é.é. =  - jŸSgo Ð F.é. =                                              ; é.é. =  - jŸSgo Ð F.é. =                                              ; é.é. = 

 m.é. =                                              ;  F.é. =  
100 - jŸSgo Ð

 m.é. =                                              ;  F.é. =  
 - jŸSgo Ð

 m.é. =                                              ;  F.é. =  100 m.é. =                                              ;  F.é. =  100 m.é. =                                              ;  F.é. =  
 + Ïyhg«Ð

 m.é. =                                              ;  F.é. =  
 + Ïyhg«Ð

 m.é. =                                              ;  F.é. =  

 F.é. =                                              ; é.é. = ×  F.é. =                                              ; é.é. = é.é. F.é. =                                              ; é.é. = é.é. F.é. =                                              ; é.é. = 

 m.é. =                                              ;  F.é. =  ×  m.é. =                                              ;  F.é. =  F.é. m.é. =                                              ;  F.é. =  F.é. m.é. =                                              ;  F.é. =  

× F.é.

× m.é.

1

m›ntiyia Ko¡f A vL¤J¡ bfhŸS« eh£fŸ

(F¿¥ò : m.é. = ml¡f éiy,

é.é. = é‰gid éiy, F.é. = F¿¤j éiy)



4msitfŸ

4.1 m¿Kf«4.1 m¿Kf«

4.2 miu t£l§fŸ k‰W« fhš t£l§fŸ4.2 miu t£l§fŸ k‰W« fhš t£l§fŸ

4.3 T£L cUt§fŸ4.3 T£L cUt§fŸ

150

4.1 m¿Kf«

mséLjš v‹gJ xU ÂwdhF«. ÏJ x›bthU kåjå‹ 

m‹whl thœé‰F mtÁakh»wJ. x›bthUtU« j‹ m‹whl 

thœéš VnjD« x‹iw msél nt©oÍŸsJ. Ïj‰F Áy 

cjhuz§fshf,

gl« 4.1

(i) »z‰¿èUªJ Ú® Ïiw¡f¥ ga‹gL« fæ‰¿‹ Ús«,

(ii) e« Å£o‹ fjÎ k‰W« r‹dšfS¡F¥ ga‹gL« Âiu¢ 

Óiyæ‹ msÎ,

(iii) e« Å£L miwia¤ jsäl nt©oa jiuæ‹ msÎ 

k‰W«

(iv) gŸë¢ÓUil¡F¤ njitahd Jâæ‹ Ús« 

M»at‰iw¡ Twyh«.

nk‰f©l x›bthU NHèY« mséaè‹ fU¤J 

ga‹gL»wJ.

js cUt§fë‹ g¡f Ús§fŸ, nfhz§fŸ, gu¥gsÎfŸ, 

R‰wsÎfŸ k‰W« fd cUt§fë‹ òw¥gu¥òfŸ, fd msÎfŸ 

M»at‰iw vL¤Jiu¡F« fâj¥ Ãçit mséaš v‹»nwh«.
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ãidÎ T®f

eh« VHh« tF¥Ãš go¤j Ã‹tU« Áy 

tiuaiwfis ãidÎ T®nth«.

(i) gu¥gsÎ

xU js¤Âš cŸs cUt¤Âdhš milgL« 

c£gFÂ gu¥gsÎ vd¥gL«.

(ii) R‰wsÎ

xU _oa tot¤Â‹ R‰wsÎ v‹gJ 

m›ÎUt¤Â‹ všiyæ‹ Ús« MF«.

          Ñœ¡f©l bghU£fë‹ tot« v‹dbt‹W bjç»wjh?

gl« 4.2

Ïit mid¤J« t£l tot¥ bghU£fŸ MF«.

(iii) t£l«

gl¤Âš t£l¤Â‹ ika¤ij O vdÎ«, t£l¤Â‹ 

Mu¤ij r vdÎ« vL¤J¡ bfh©lhš,r vdÎ« vL¤J¡ bfh©lhš,r

 t£l¤Â‹ gu¥gsÎ, A = r2r  rJu myFfŸ.

∴ t£l¤Â‹ R‰wsÎ mšyJ gçÂ,

P =  r2r  myFfŸ,

                    
7
22-r  mšyJ 3.14

F¿¥ò: t£l¤Â‹ ika¡nfhz« = 360°.

X® m£ilia vL¤J¡ 

bfhŸsÎ«. mÂš bt›ntW 

Mu§fis cila t£l§fis 

t i u a Î « . m › t £l§ f i s 

bt£o mt‰¿‹ gu¥gsitÍ« R‰wsitÍ« fh©f.

‘Perimeter’ v‹w

M§»y¢ brhšY¡F 

‘R‰wsÎ’ v‹W bghUŸ.

»nu¡f bkhêæš 

‘Peri’ v‹whš ‘R‰¿’ 

v‹W« ‘meter’ v‹whš 

‘msélš’ v‹W« ‘msélš’ v‹W« ‘
bghUŸgL«.

A O r 

gl« 4.3

gl«. 4.4

A O 

t

£ l¤ Â ‹ g ç
Â

gl« 4.5

360°
A O 

t. v© Mu« gu¥gsÎ R‰wsÎ

1.
2.
3.



gl« 4.8

gl« 4.12

4.2 miut£l§fŸ k‰W« fhš t£l§fŸ

4.2.1 miu t£l«

mkhthir mšyJ bgs®zä KoªJ VG eh£fS¡F¥ ÃwF ãyit¥ 

gh®¤ÂU¡»Ö®fsh?

ãyé‹ tot« v›thW ÏU¡F«?

ãyé‹ tot« gl« 4.6 Ïš cŸsJ ngh‹W ÏU¡F«.

Ïij v¥go miH¡fyh«?

Ïij miut£l« (t£l¤Âš ghÂ) vd miH¡fyh«. 

t£l¤ij é£l« Ãç¥gjhš »il¡F« ÏU rk gFÂfŸ miut£l§fŸ MF«.

t£l¤ÂèUªJ X® miut£l¤ij v¥go¥ 

bgWthŒ? X® t£l tot m£ilia vL¤J¡ 

bfhŸsÎ«.mjid é£l« AB  Ï‹ têahf 

bt£lÎ«. gl« 4.7 (M) Ïš cŸsgo ÏU 

miut£l§fŸ bgWthŒ.

F¿¥ò: miu t£l¤Â‹ ika¡nfhz« 180°.

(m) miut£l¤Â‹ R‰wsÎ

 R‰wsÎ, P = 
2
1 × (t£l¤Â‹ gçÂ) + 2 × (Mu«)

  = r r
2
1 2 2r r2 2r r# r2 2r2 2+2 2+2 2r r2 2r r+r r2 2r r

P = 2 ( 2) rr r2 (r r2 (r rr rr rr r+ =2 (+ =2 (+ =2 (+ =2 (r r+ =r r2 (r r2 (+ =2 (r r2 (r rr rr r+ =r rr rr r2 (r r2 (r r2 (r r2 (+ =2 (r r2 (r r2 (r r2 ( +  myFfŸ.

(M) miut£l¤Â‹ gu¥gsÎ

 gu¥gsÎ,  A = 
2
1 × t£l¤Â‹ gu¥gsÎ

  = r
2
1 2
# r

A = r
2

2r  rJu myFfŸ.

4.2.2  fhš t£l«

t£l¤ij mj‹ br§F¤J é£l§fë‹ têahf bt£lÎ«. 

eh‹F rkkhd gFÂfŸ »il¡F«. x›bthU gFÂÍ« fhš t£l« 

vd¥gL«.

gl« 4.11Ïš T¿ago t£l¤ij bt£L«nghJ ek¡F OCA, 
OAD, ODB k‰W« OBC vd eh‹F fhš é£l§fŸ »il¡»wJ.

F¿¥ò: fhš t£l¤Â‹ ika¡nfhz« 90°.

gl« 4.6

(m) (M)gl« 4.7

gl« 4.9

gl« 4.10

D

A B

C

O

gl« 4.11
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(m) fhš t£l¤Â‹ R‰wsÎ

 R‰wsÎ, P = 
4
1 × (t£l¤Â‹ gçÂ) + 2 × (Mu«) myFfŸ

  = 2 2r r2r r2
4
1
# r +r r+r r

P =  r r
2 2

r r
2 2

r rr r2r r2rr rr r rr rr r+ =2+ =2r r+ =r r
2 2

+ =
2 2

2
2 2

2+ =2
2 2

2r r
2 2

r r+ =r r
2 2

r rr r+ =r r2r r2+ =2r r2r rr rr r+ =r rr rr r` jr r` jr r
2 2

` j
2 2

r r
2 2

r r` jr r
2 2

r r2` j2r r2r r` jr r2r rr r` jr rr rr rr r` jr rr rr r+` j+r r+r r` jr r+r rr r` jr r  myFfŸ

(M) fhš t£l¤Â‹ gu¥gsÎ

 gu¥gsÎ, A =  
4
1
#  (t£l¤Â‹ gu¥gsÎ)

A =  r
4
1 2
# r  rJu myFfŸ

vL¤J¡fh£L 4.1

14 br.Û MuKŸs miu t£l¤Â‹ R‰wsÎ k‰w« gu¥gsit¡ fh©f.

Ô®Î

bfhL¡f¥g£LŸsit :

 t£l¤Â‹ Mu«, r = r = r 14 br.Û.

 miut£l¤Â‹ R‰wsÎ, P =  ( ) r( )2( )( )r( )( )+( ) myFfŸ

` P = ( )
7

( )
7

( )22( )22( )2 1( )2 1( ) 4#2 1#2 1( )+( )( )

  = ( )
7

( )
7

( )22( )22( )14( )14( ) 14#+( )+( )( ) = 7
36 14#  = 72 br.Û.

 miut£l¤Â‹ R‰wsÎ, P =  72 br.Û.

 miut£l¤Â‹ gu¥gsÎ, A = r
2

2r  r. myFfŸ

` A =  7
22

2
14 14

# #  = 308 br.Û2.

vL¤J¡fh£L 4.2

xU t£l¤Â‹ Mu« 21 br.Û våš, mj‹ fhš t£l¤Â‹ 

R‰wsitÍ«, gu¥gsitÍ« fh©f.

Ô®Î

bfhL¡f¥g£LŸsit :

 t£l¤Â‹ Mu«, r = r = r 21 br.Û

 fhš t£l¤Â‹ R‰wsÎ, P = r
2

` j
2

` j
2

2` j2r` jr +` j+` j  myFfŸ

  = 21 21
7 2
22 2

14
22 2

#7 2#7 2
# #21# #21

14
# #

14
22

# #
22 2# #2+ =2+ =2 # #+ =# #21# #21+ =21# #21# #+# #c `# #`# #m+ =m+ = j# #j# ## #

P = 
14

22 28 21#+` j
14

` j
14

22` j22 28` j28+` j+` j  = 21
14
50

#

  = 75 br.Û.

gl« 4.13

gl« 4.14

gl« 4.15

gl« 4.16



 fhš t£l¤Â‹ gu¥gsÎ, A =  r
4

2r  r.myFfŸ

A = 
7
22

4
21 21

# #

  =  346.5 br.Û2.

vL¤J¡fh£L 4.3

miu t£l toéyhd òšbtë x‹¿‹ é£l«

14 Û. mj‰F R‰W ntè mik¡f xU Û£lU¡F ` 10 Åj« 

bryÎ M»‹wJ våš bkh¤j bryit¡ fh©f.

Ô®Î

bfhL¡f¥g£LŸsit :  é£l«, d = d = d 14 Û

`  Mu«, r = r = r 2
14 7= Û

mªãy¤Â‰F R‰W ntè mik¥gjhæ‹ eh« mj‹ R‰wsit¡ fhz 

nt©L«.

 miu t£l¤Â‹ R‰wsÎ, P = #^ h2^ h2r^ hr+^ h+ r myFfŸr myFfŸr

  = 77
22

#` j7` j7
22` j22 2` j2+` j+` j

  = 77
22 14

#+` j7` j7
22` j22 14` j14+` j+` j

P = 36 Û

1 Û£lU¡F R‰W ntè mik¡f MF« bryÎ = ` 10

` 36 Û£lU¡F R‰Wntè mik¡f MF« bryÎ 

  = 36 × 10 = ` 360.

vL¤J¡fh£L 4.4

miu t£l toéyhd ó§fh x‹¿‹ všiy ntèahf ga‹gL¤j¥g£LŸs 

r§»èæ‹ Ús« 36Û våš ó§fhé‹ gu¥gsit¡ fh©f.

Ô®Î

bfhL¡f¥g£LŸsit :

 r§»èæ‹ Ús« = miu t£l¤Â‹ R‰wsÎ

r` ^ h2^ h2r^ hr+^ h+  = 36 Û

r7
22

#` j7` j7
22` j22 2` j2+` j+` j  = 36 

r7
22 14

#+` j7` j7
22` j22 14` j14+` j+` j  = 36 

r7
36

#  = 36 7r& = Û

gl« 4.18

gl« 4.17
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 ó§fhé‹ gu¥gsÎ = miut£l¤Â‹ gu¥gsÎ

A = r
2

2r  r. myFfŸ

  = 777
22

2
7 7

# #7 7#7 7 = Û2

`  ó§fhé‹ gu¥gsÎ = 77 Û2 .

gæ‰Á 4.1

 1. rçahd éilia¤ nj®ªbjL¤J vGJf.

(i) X® miu t£l¤Â‹ gu¥gsÎ t£l¤Â‹ gu¥gséš .......... kl§F MF«.

 (A) Ïu©L (B) eh‹F (C) miu (D) fhš

(ii) miu t£l¤Â‹ R‰wsÎ .......... MF«.

 (A) 
2

2` j2` j2
2` j2r` jr +` j+` j r myFfŸ (B) ^ h2^ h2r^ hr +^ h+ r myFfŸ

(C) 2r myFfŸ  (D) ^ h4^ h4r^ hr +^ h+ r myFfŸ

(iii) xU t£l¤Â‹ Mu« 7 Û våš, mj‹ miu t£l¤Â‹ gu¥gsÎ .......... MF«.

 (A) 77 Û2  (B) 44 Û2 (C) 88 Û2 (D)  154 Û2

(iv) xU t£l¤Â‹ gu¥gsÎ 144 br.Û2 våš, mj‹ fhš t£l¤Â‹ gu¥gsÎ .......... 

MF«.

 (A) 144 br.Û2   (B) 12 br.Û2         (C) 72 br.Û2 (D) 36 br.Û2

(v) xU t£l¤Â‹ é£l« 84 br.Û våš, mj‹ fhš t£l¤Â‹ R‰wsÎ .......... 

MF«.

 (A) 150 br.Û (B) 120 br.Û (B) 120 br.Û br.Û (C) 21 br.Û (D) 42 br.Û (D) 42 br.Û br.Û

(vi) xU t£l¤Âš .......... fhš t£l§fŸ cŸsd.

 (A) 1  (B) 2 (C) 3 (D) 4

(vii) fhš t£l« v‹gJ t£l¤Â‹ .......... xU g§F MF«.

 (A) Ïu©oš (B) eh‹»š (C) _‹¿š (D) IªÂš

(viii) miut£l¤Â‹ ika¡nfhz«.......... MF«.

 (A) 90° (B) 270° (C) 180° (D) 360°

(ix) fhš t£l¤Â‹ ika¡ nfhz« .......... MF«.

 (A) 90° (B) 180° (C) 270° (D) 0°

(x) X® miu t£l¤Â‹ gu¥gsÎ 84 br.Û2 våš m›t£l¤Â‹ gu¥gsÎ .......... 

 (A) 144 br.Û2 (B) 42 br.Û2   (C) 168 br.Û2 (D) 288 br.Û2



 2. Ã‹tU« msÎfis Mu§fshf¡ bfh©l miu t£l§fë‹ 

R‰wsÎfisÍ« gu¥gsÎfisÍ« fh©f.

 (i) 35 br.Û (ii) 10.5 br.Û (ii) 10.5 br.Û br.Û (iii) 6.3 br.Û (iii) 6.3 br.Û Û (iv) 4.9 Û (iv) 4.9 Û Û

 3. Ã‹tU« msÎfis é£l§fshf¡ bfh©l miu t£l§fë‹ 

R‰wsÎfisÍ« gu¥gsÎfisÍ« fh©f.

 (i) 2.8 br.Û (ii) 56 br.Û (ii) 56 br.Û br.Û (iii) 84 br.Û (iii) 84 br.Û br.Û (iv) 112 br.Û (iv) 112 br.Û Û

 4. Ã‹tU« msÎfis Mu§fshf¡ bfh©l fhš t£l§fë‹ 

R‰wsÎfisÍ« gu¥gsÎfisÍ« fh©f.

 (i) 98 br.Û (ii) 70 br.Û (ii) 70 br.Û br.Û (iii) 42 br.Û (iii) 42 br.Û Û (iv) 28 Û (iv) 28 Û Û

 5. gl¤Âš bfhL¡f¥g£l miu t£l« ACB k‰W« fhš t£l«

BOC Ï‹ gu¥gsit¡ fh©f.

 6. miu t£l toéyhd ó§fhé‹ Mu« 21 Û. xU Û£lU¡F ` 5 Åj« mj‰F 

R‰W ntè mik¡f MF« bryit¡ fh©f.

4.3 T£L cUt§fŸ

gl« 4.19

nk‰f©l cUt§fëèUªJ  Ú vij 

m¿ªJ bfh©lhŒ?

Kjš gl« (m) Ïš miu t£l¤Â‹ 

nkš xU K¡nfhz« it¡f¥g£LŸsJ 

nghš njh‹W»wJ. Ïu©lhtJ

gl« (M) Ïš xU rJu¤Â‹ nkš xU rçtf« 

it¡f¥g£LŸsJ   ngh‹WŸsJ.

Ïu©L mšyJ _‹W cUt§fis 

x‹¿‹ g¡f¤Âš k‰bwh‹iw it¤jhš 

òJ cUt« »il¡»wJ. Ïit ‘T£L cUt§fŸ’ vd¥gL«. nk‰f©l cUt§fŸ 

K¡nfhz«, br›tf«, miut£l« ngh‹w Áy bjçªj cUt§fë‹ Ïiz¥ò 

ãiy MF«. Ïj‰F Áy cjhuz§fis¥ gh®¥nghkh?

(m) (M) (Ï) (<) (c)

cUt§fë‹ Ïiz¥ò 

ãiy (Juxtaposition) v‹gJ Áy 

js cUt§fë‹ x‹¿‹    g¡f 

Ús¤ij k‰bwh‹¿‹ x¤j g¡f 

Ús¤Â‰F¢ rkkhf mL¤jL¤J 

it¤J cUthf¡f¥gL« mik¥ò  it¤J cUthf¡f¥gL« mik¥ò  

MF«.
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t. 

v©
js cUt§fŸ Ïiz¥ò ãiy

1.
Ïu©L mrk g¡f 

K¡nfhz§fŸ
eh‰fu«

2.

ÏU br§nfhz 

K¡nfhz§fŸ k‰W« 

br›tf«

rçtf«

3.
MW rk g¡f 

K¡nfhz§fŸ
mW§nfhz«

(m) gynfhz«

gynfhz« (Polygon)  v‹gJ ‘n’ ne®nfh£L¤ 

J©Lfshš totik¡f¥g£l _oa js cUtkhF«.

ne®¡nfh£L¤ J©Lfis cŸsl¡»a js 

cUt« ne®¡nfh£L cUt« MF«.

_‹W g¡f§fis cŸsl¡»a ne®¡nfh£L 

cUt¤ij K¡nfhz« v‹W« eh‹F g¡f§fis 

cŸsl¡»a ne®¡nfh£L cUt¤ij eh‰fu« 

v‹W« miH¡»nwh«.

(M) xG§F gynfhz«

gynfhz¤Â‹ g¡f§fS« nfhz§fS« rkkhf ÏU¥Ã‹, mJ X® xG§F 

gynfhz« (Regular Polygon) vd¥gL«.

cjhuzkhf,

(i) rkg¡f K¡nfhzkhdJ _‹W g¡f§fis¡ bfh©l 

xG§F gynfhzkhF«.

(ii) rJu« eh‹F g¡f§fis¡ bfh©l xG§F

  gynfhzkhF«.

A B

C
D

FEA B

CD

B C

D

EF

A

gynfhz« v‹gJ _‹W mšyJ 

mj‰F nk‰g£l g¡f§fis¡ 

bfh©l ne®¡nfh£L cUt« MF«.bfh©l ne®¡nfh£L cUt« MF«.

gl« 4.21

gl« 4.22

gl« 4.20



(Ï) xG§f‰w gynfhz«

xG§f‰w  totik¥Ãš cUthF« gynfhz§fŸ xG§f‰w gynfhz« 

vd¥gL«.

(<) FêÎ¥ gynfhz«

xU gynfhz¤Âš Fiwªjg£r« xU nfhzkhtJ 180°I él 

mÂfkhf ÏUªjhš mJ FêÎ¥ gynfhz« vd¥gL«.

(c) Féªj gynfhz«

xU gynfhz¤Âš x›bthU c£nfhzK« gynfhz¤Âš 

180°I él¡ Fiwthf ÏUªjhš mJ Féªj gynfhz« vd¥gL«.

gynfhz§fŸ Ã‹tUkhW tif¥gL¤j¥gL«.

g¡f§fë‹ 

v©â¡if
gynfhz¤Â‹ bga®

3

4

5

6

7

8

9

10

K¡nfhz«

eh‰fu«

I§nfhz«

mW§nfhz«

VGnfhz«

v©nfhz«

etnfhz«

gÂ‹k¡nfhz«

bgU«gh‹ikahd T£LUt§fŸ xG§f‰w gynfhz§fshF«. eh« 

Ït‰iw m¿ªj js cUt§fshf Ãç¥gj‹ _y« Ït‰¿‹ R‰wsÎ, gu¥gsÎ 

M»at‰iw Kªija tF¥Ãš f‰w N¤Âu§fis¡ bfh©L fz¡»lyh«. 

Ñœ¡f©l m£ltizæš Ïit tçir¥gL¤j¥g£LŸsd.

gl« 4.23

gl« 4.24
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t. 
v©

cUt¤Â‹ 

bga®
cUt«

gu¥gsÎ (Agu¥gsÎ (Agu¥gsÎ ( ) rJu A) rJu A
myFfŸ

R‰wsÎ (PR‰wsÎ (PR‰wsÎ ( ) myFfŸP) myFfŸP

1. K¡nfhz« b h
2

1
# #b h# #b h AB + BC + CA

2.
br§nfhz 

K¡nfhz«

b h
2

1
# #b h# #b h (mo + cau« + 

f®z«)

3.
rkg¡f 

K¡nfhz«

a
4
3 2

( 3 -  1.732)

AB+BC+CA = 3a ;

br§F¤J, h = a
2

3

myFfŸ

4.
ÏU rk g¡f 

K¡nfhz«
a h2 2a h2 2a h# a h-a h 2a +2 a h2 2a h2 2a ha h-a h

5.
mrk g¡f 

K¡nfhz«

( ) ( ) ( )s s( )s s( )a s( )a s( ) ( )a s( )b s( )b s( ) ( )b s( )( )c( )( )- -( ) ( )- -( )a s- -a s( )a s( )- -( )a s( ) ( )a s( )- -( )a s( ) ( )-( )

s a b c
2

=
+ +a b+ +a b

AB BC CA+ +BC+ +BC

= +^ ha b c^ ha b c= +^ h= +a b c= +a b c^ ha b c= +a b ca b c+a b c^ ha b c+a b c

6. eh‰fu« ( )d h( )d h( )( )h( )
2
1 ( )1 2( )( )h( )1 2( )h( )# #d h# #d h( )+( )( )1 2( )+( )1 2( )   AB + BC + CD + DA

7. Ïizfu« b × h 2 × (a + b)

8. br›tf« l × b 2 × (l + b)

9. rçtf«   h
2
1
# #h# #h (a+b) AB + BC + CD + DA

10. rhŒrJu«
d d,1 2d d1 2d d,1 2,  M»ad _iy 

é£l§fŸ våš 

gu¥gsÎ d d
2
1

1 2d d1 2d d# #d d# #d d1 2# #1 2d d1 2d d# #d d1 2d d

4a

11. rJu« a2 4a

AA

B C

BA

D

C

h 1

h 2

d

b

A

B C



vL¤J¡fh£L 4.5

Ñœ¡f©l T£L cUt§fë‹ R‰wsÎ k‰W« gu¥gsit¡ fh©f.

(i) (ii) 

Ô®Î

(i)  ÏJ ABCD v‹w rJuK«, DEA v‹w miu t£lK« 

bfh©l T£L cUtkhF«.

  DEA
!

 v‹w éš AD I é£lkhf¡ bfh©l t£l¤Â‹ 

gçÂæš ghÂahF«.

   bfhL¡f¥g£LŸsit :

 rJu¤Â‹ g¡f« = 7 br.Û

`   miu t£l¤Â‹ é£l« =  7 br.Û

`   miut£l¤Â‹ Mu«, r = r = r
2
7  br.Û

 T£L cUt¤Â‹ R‰wsÎ = AB BC CD DEA+ +BC+ +BC +
!

P = 7 + 7 + 7 + 
2
1
#  (t£l¤Â‹ gçÂ)

  = 21 + r
2
1 2# r

  = 21 +  
7
22

2
7

#

P = 21 + 11 = 32 br.Û

`   T£L cUt¤Â‹ R‰wsÎ =  32 br.Û

 T£L cUt¤Â‹ gu¥gsÎ = miut£l¤Â‹ gu¥gsÎ

         + rJu¤Â‹ gu¥gsÎ

ÑnH bfhL¡f¥g£LŸs tot§fis c§fŸ éU¥g¥go Ú§fŸ m¿ªj 

js cUt§fshf¥ Ãç¤J¥ Ã‹d® c§fS¡FŸ éthÂ¡fÎ«.

gl« 4.25

gl« 4.26 gl« 4.27
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A =  r a
2

2
2r +

  = 
7 2
22

2 2
7 7

#7 2#7 2
#

#2 2#2 2
#7 7#7 7  + 72  = 

4
77  + 49

`  T£L cUt¤Â‹ gu¥gsÎ = 19.25 + 49 = 68.25 br.Û2.

(ii)  bfhL¡f¥g£LŸs T£LUt« ABCD v‹w rJuK«, ADE
v‹w rk g¡f K¡nfhzK« bfh©L cUthdJ.

       bfhL¡f¥g£LŸsit:

 rJu¤Â‹ g¡f« = 4 br.Û

`   T£L cUt¤Â‹ R‰wsÎ = AB + BC + CD + DE + EA

  = 4 + 4 + 4 + 4 + 4 = 20 br.Û

`   T£L cUt¤Â‹ T‰wsÎ = 20 br.Û

 T£L cUt¤Â‹ gu¥gsÎ = rJu¤Â‹ gu¥gsÎ +

      rkg¡f K¡nfhz¤Â‹ gu¥gsÎ

  = a2  + a
4
3 2          .3 1 7323 1=3 1

  = 4 4#4 4#4 4+ 4 4
4
3
# #4 4# #4 4

  = 16 + 1.732 × 4

 T£L cUt¤Â‹ gu¥gsÎ = 16 + 6.928 = 22.928

 gu¥gsÎ - 22. 93 br.Û2

vL¤J¡fh£L 4.6

ãHè£l gFÂæ‹ R‰wsÎ k‰W« gu¥gsÎ fh©f.

(i) (ii)

Ô®Î

(i) bfhL¡f¥g£LŸs T£L cUt« ABCD v‹w br›tf«, AEB k‰W« DFC
M»a ÏU rkgu¥ò bfh©l miu t£l§fŸ M»at‰iw¡ bfh©L  

cUth¡f¥g£lJ MF«.

      bfhL¡f¥g£LŸsit:

  br›tf¤Â‹ Ús«,l  =  4 br.Û

 br›tf¤Â‹ mfy«, b = 2 br.Û

 miut£l¤Â‹ é£l« = 2 br.Û

`  miut£¤Â‹ Mu«, r = r = r
2
2  = 1 br.Û

gl« 4.28

(i) (ii)(i) (ii)

gl« 4.29
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A = r r r
2 2 2
1
2

2r r2r r 2
3r3r
2r rr rr rr r1r r1r r1r rr rr r1r r2r r2r r2r rr rr r2r r r

+ +
r r

+ +
r r
2 2

+ +
2 2

2+ +2r r2r r
+ +

r r2r rr r
+ +

r rr rr rr r
+ +

r rr rr r
+ +

  = 5 5 4 4
7 2
22

7 2
22

7 2
22 3 3

#7 2#7 2
# #5 5# #5 5

#7 2#7 2
# #4 4# #4 4

#7 2#7 2
# #3 3# #3 3+ +4 4+ +4 4

7 2
+ +

7 2
22+ +22

# #+ +# #4 4# #4 4+ +4 4# #4 4+ +

A = 78.571
7

275
7

176
7
99

7
550+ +

7
+ +

7
17+ +176+ +6 = =+ + = =  br.Û2

 ãHè£l gFÂæ‹ gu¥gsÎ - 78.57 br.Û2

nk‰f©l vL¤J¡fh£oš,

miut£l« BEC Ï‹ gu¥gsÎ + miut£l« CFA Ï‹ gu¥gsÎ

= miut£l« ADB Ï‹ gu¥gsÎ

vL¤J¡fh£L 4.7 

br›tf toéyhd 70 Û ×52 Û gçkhz« bfh©l 

fs¤Âš xU _iyæš xU FÂiu nkŒtj‰fhf 28 Û 

bfh©l fæ‰¿dhš f£l¥g£LŸsJ. FÂiu fs¤Â‹ 

c£òwkhf nkÍ« gu¥gsit¡ fh©f. FÂiu nkahj 

fs¤Â‹ gu¥ig¡ fh©f.

Ô®Î

 br›tf¤Â‹ Ús«, l = l = l 70 Û

 br›tf¤Â‹ mfy«, b = 52 Û

 fæ‰¿‹ Ús« = 28 Û

AEF v‹w ãHè£l gFÂ FÂiu nkŒªj gu¥ig¡ F¿¡»wJ. Ï¥gu¥ò fhš 

t£l¥ gFÂæ‹ gu¥gsÎ MF«. Ïj‹ Mu«, r = 28 Û.

 fhš t£l¥ gFÂ AEF Ï‹ gu¥gsÎ = r
4
1 2
# r  r. myFfŸ

  = 
4
1

7
22 28 28# #
7

# #
7
22

# #
22

## #

  = 616 Û2

`  FÂiu nkŒªj gu¥gsÎ = 616 Û2

 FÂiu nkahj gu¥gsÎ = br›tf« ABCD Ï‹ gu¥gsÎ -

      fhš t£l¥ gFÂ AEF Ï‹ gu¥gsÎ

 br›tf« ABCD ‹ gu¥gsÎ = l × b r. myFfŸ

  = 70 ×  52 = 3640 Û2

`  FÂiu nkahj gu¥gsÎ = 3640 –  616 

  = 3024 Û2.

gl« 4.30



vL¤J¡fh£L 4.8

bfhL¡f¥g£LŸs gl¤Âš rJu« ABCD Ï‹ g¡f msÎ

14 br.Û. ãHè£l gFÂæ‹ gu¥gsit¡ fh©f.

Ô®Î

 rJu¤Â‹ g¡f«, a = 14 br.Û

 x›bthU t£l¤Â‹ Mu«, r = r = r
2
7  br.Û

 ãHè£l gFÂæ‹ gu¥gsÎ = rJu¤Â‹ gu¥gsÎ - 4 × t£l¤Â‹ gu¥gsÎ

  = a2 - 4 ( r2r )

  = 14 × 14 – 4 #
7
22

2
7

2
7

# #
2

# #
2
7

# #
7

# #

  = 196 – 154

`  ãHè£l gFÂæ‹ gu¥gsÎ = 42 br.Û2.

vL¤J¡fh£L 4.9  

t£l toéyhd xU jhäu¡ f«Ãæ‹ Mu« 35 br.Û. ÏJ xU rJu toéš 

tis¡f¥gL»wJ våš, m¢rJu¤Â‹ g¡f¤ij¡ fh©f.

Ô®Î

bfhL¡f¥g£LŸsit:

 t£l¤Â‹ Mu«, r = r = r 35 br.Û

mnj f«ÃahdJ, rJukhf tis¡f¥g£LŸsJ.

 t£l¤Â‹ R‰wsÎ = rJu¤Â‹ R‰wsÎ

 t£l¤Â‹ R‰wsÎ = r2r  myFfŸ

  = 2 35
7
222 3222 3# #2 3# #2 3
7

# #
7

2 3
7

2 3# #2 3
7

2 32 3222 3# #2 3222 32 3# #2 3 br.Û

P = 220 br.Û

‘a’ v‹gJ rJu¤Â‹ g¡f« v‹f.

 rJu¤Â‹ R‰wsÎ = 4a myFfŸ

4a =  220

a = 55 br.Û

`  rJu¤Â‹ g¡f« = 55 br.Û.

gl« 4.34

gl« 4.31

gl« 4.32

7brÛ 7brÛ

7/2brÛ 7/2brÛ

gl« 4.33
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vL¤J¡fh£L 4.10

g¡f msÎ 28 br.Û msÎŸs xU rJu¤Â‹ eh‹F

_iyfëèUªJ x›bthU t£lK« k‰w Ïu©L t£l§fis¤ 

bjhLkhW eh‹F t£l§fŸ gl¤Âš cŸsgo tiua¥gL»‹wd 

våš ãHè£l gFÂæ‹ gu¥gsit¡ fh©f.

Ô®Î

ABCD v‹w rJu¤Â‹ g¡f« a v‹f.

`   a = 28 br.Û

`  x›bthU t£l¤Â‹ Mu«, r = r = r
2
28

  = 14 br.Û

 ãHè£l gFÂæ‹ gu¥gsÎ = rJu¤Â‹ gu¥gsÎ - 4 × fhš t£l¥ gFÂ

  = a2
- 4 r

4
1 2

# #
4

# #
4
1

# #
1 r# #

  = 28 × 28 -  4 # 14 14
4
1

7
22

# #
7

# #
7
22

# #
22

## #

  = 784 – 616

`  ãHè£l gFÂæ‹ gu¥gsÎ = 168 br.Û2.

vL¤J¡fh£L 4.11

14 Û mfyKŸs X® XLjs¥ ghijahdJ 

120 Û ÚsKŸs Ïu©L ne®¥ gFÂfisÍ« cŸ 

Mu« 35 Û msÎŸs ÏU miu t£l¥ gFÂfisÍ« 

bfh©LŸsJ. mªj XL ghijæ‹ gu¥gsit¡ 

fz¡»Lf.

Ô®Î

bfhL¡f¥g£LŸsit:

 cŸ miu t£l¤Â‹ Mu«, r = r = r 35 Û

 XL ghijæ‹ mfy« =  14 Û

`  btë miu t£l¤Â‹ Mu«, R = R = R 35 + 14 = 49 Û

R =  R =  R 49 Û

XL ghijæ‹ gu¥gsÎ, miu t£l XL ghijfë‹ gu¥gsÎfŸ k‰W« 

br›tf XL ghijfë‹ gu¥gsÎfë‹ TLjš MF«.

br›tf XL ghijfŸ ABCD k‰W« EFGH Ï‹ gu¥gsÎ = 2 × (l × l × l b)b)b

  = 2 × 14 × 120 = 3360 Û2

gl« 4.35

gl« 4.36



 miut£l XL ghijfë‹ gu¥gsÎ = 2 × (btë miu t£l¤Â‹ 

     gu¥gsÎ - cŸ miu 

    t£l¤Â‹ gu¥gsÎ)

  = 2
2
1

2
1

# ` jr` jr
2

` j
2
1` j1

2
` j

2
1` j1R` jR2 2` j2 2r2 2r` jr2 2r12 21` j12 21r r` jr r
2

r r
2

` j
2

r r
2
1r r1` j1r r1Rr rR` jRr rR2 2r r2 2` j2 2r r2 212 21r r12 21` j12 21r r12 21r r-r r` jr r-r r` jr r` jr r

  = 2
2
1

# #
2

# #
2
1

# #
1 r^ hr^ hrR^ hR2 2^ h2 2r2 2r^ hr2 2r-^ h-# #

  = 
7
22

# ^ h49^ h49 35^ h352 2^ h2 2352 235^ h352 235-^ h-

  = 
7
22 ^ ^49^ ^49 35^ ^35+ -^ ^+ -35+ -35^ ^35+ -35h h49h h49 35h h35+ -h h+ -49+ -49h h49+ -49^ ^h h^ ^+ -^ ^+ -h h+ -^ ^+ -

  = 
7
22 84 14# #84# #84  = 3696 Û2

`  XL ghijæ‹ gu¥gsÎ = 3360 + 3696

  = 7056 Û2

vL¤J¡fh£L 4.12

gl« 4.37 Ïš PQSR v‹gJ xU ky®¥gLifia¡ PQSR v‹gJ xU ky®¥gLifia¡ PQSR
F¿¡»wJ. OP = 21 Û,  våš ãHè£l gFÂæ‹ gu¥gsit¡ 

fh©f.

Ô®Î

bfhL¡f¥g£LŸsit :

OP = 21 Û k‰W« OR = OR = OR 14 Û

∴ PR = OP – OR = 21 – 14 = 7 Û 

 ky®¥gLifæ‹ gu¥gsÎ  =  fhš t£l¥ gFÂ OQP Ï‹ gu¥gsÎ -

       fhšg£l¥ gFÂ OSR Ï‹ gu¥gsÎ

  = 
4
1

4
1OP OR2 212 21 OR2 2OR# #
4

# #
4

OP# #OP2 2
# #

2 212 21
# #

12 21r r# #r r# #
4

# #
4

r r
4

# #
4
1

# #
1r r1# #
1OP# #OPr rOP# #OP2 2

# #
2 2r r2 2

# #
2 212 21

# #
12 21r r12 21

# #
12 21

# #r r# #-# #r r# ## #r r# #

  = 21
4
1

4
1 142 212 21 142 214# # # #

2 2
# #

2 2r r21r r21
4

r r
4
1r r12 2r r2 212 21r r12 21

# #r r# # # #r r# #
2 2

# #
2 2r r2 2

# #
2 2r r-r rr r

  = 
4
1
# ## #r# # ^ h21^ h21 14^ h142 2^ h2 2142 214^ h142 214-^ h-

  = 
4
1

7
22

# #
7

# #
7
22

# #
22 ^ ^21^ ^21 14^ ^14+ -^ ^+ -14+ -14^ ^14+ -14h h21h h21 14h h14+ -h h+ -21+ -21h h21+ -21^ ^h h^ ^#^ ^#h h#^ ^#+ -^ ^+ -h h+ -^ ^+ -#+ -#^ ^#+ -#h h#+ -#^ ^#+ -## #

`   ky®¥gLifæ‹ gu¥gsÎ = 35
4
1

7
22 7# #
7

# #
7
22

# #
22

## #  = 192. 5 Û2 .

vL¤J¡fh£L 4.13

7 br.Û g¡f msÎila ABCD v‹w rJu¤Âš gl« 4.38 Ïš 

fh£oÍŸsgo ãHè£l gFÂæ‹ gu¥gsit¡ fh©f.

gl« 4.37

gl« 4.38
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Ô®Î

ãHèl¥glhj gFÂfis I, II, III k‰W« IV vd 

gl« 4.39 Ïš fh£oÍŸsgo vL¤J¡ bfhŸsÎ«.

P, Q, R k‰W« S v‹gd AB, BC, CD k‰W« DA Ï‹ ika¥ 

òŸëfŸ vdyh«.

 rJu¤Â‹ g¡f«, a = 7 br.Û

 miut£l¤Â‹ Mu«, r = r = r
2
7  br.Û

I Ï‹ gu¥gsÎ + III Ï‹ gu¥gsÎ =   rJu« ABCD Ï‹ gu¥gsÎ -

    P k‰W« R I ikakhf¡R I ikakhf¡R
    bfh©l miut£l§fë‹ gu¥gsÎ

  = a2
- r2

2
1 2

# #
2

# #
2
1

# #
1 r# #

  = 7 7# -2
2
1

7
22

2
7

2
7

# #
2

# #
2
1

# #
1

# #
2

# #
2
7

# #
7

# # # #

`   I Ï‹ gu¥gsÎ + III Ï‹ gu¥gsÎ = 
2
77` j49` j49
2

` j
2
77` j77-` j-` j br.Û2 = 

2
21 br.Û2.

        II  ‹ gu¥gsÎ + IV ‹ gu¥gsÎ   =  
2
77` j49` j49
2

` j
2
77` j77-` j-` j br.Û2 = 

2
21 br.Û2. 

ãHè£l gFÂfë‹ gu¥gsÎfŸ = rJu« ABCD Ï‹ gu¥gsÎ -

      (I, II, III       (I, II, III       ( k‰W« IV Ï‹ gu¥gsÎ)

  = 49 -
2
21

2
21` j

2
` j
2
21` j21

2
` j

2
21` j21+` j+` j` j

  = 49 -  21 =  28 br.Û2

    `   ãHè£l gFÂfë‹ gu¥gsÎ    =   28 br.Û2.

vL¤J¡fh£L 4.14

xU ãy msitahs® xU ãy¤Â‹ msÎfis¥ 

Ã‹tUkhW F¿¤JŸsh®. ãy¤Â‹ gu¥Ãid¡ f©LÃo.

Ô®Î

A æèUªJ D tiu cŸs ãyks¥gtç‹ F¿fŸ J, K,
L, M v‹f.

bfhL¡f¥g£LŸsit:

AJ = 5 Û , JF = 7 Û,

KB = 6 Û, LE = 9 Û, MC = 10 Û,

AK = AK = AK 10 Û, AL = 12 Û,

AM = 15 Û k‰W«  AD = 20 Û.

bfhL¡f¥g£l ãykhdJ rçtf§fŸ KBCM, 
LEFJ k‰W« br§nfhz K¡nfhz§fŸ ABK, MCD, 
DEL k‰W« JFA Ït‰¿‹ bjhF¥ghF«.

gl« 4.39

gl« 4.40



rçtf« KBCM Ï‹ gu¥gsÎ, A1v‹f.

A1 = ( )
2
1 ( )KB( )( )MC( ) KM# #( )# #( )( )KB( )# #( )KB( )( )MC( )# #( )MC( )( )# #( )+( )# #( )

  = ( )
2
1 ( )6 1( )0 5( )0 5( )# #( )# #( )( )6 1( )# #( )6 1( )0 5# #0 5( )0 5( )# #( )0 5( )( )# #( )+( )# #( )( )6 1( )# #( )6 1( )+( )6 1( )# #( )6 1( )

A1 =  16 5 40
2
1
# #16# #16 5 4=5 4 Û2.

rçtf« LEFJ Ï‹ gu¥gsÎ, A2 v‹f.

A2 = ( )
2
1 ( )JF( )( )LE( ) JL# #( )# #( )( )JF( )# #( )JF( )( )LE( )# #( )LE( )( )# #( )+( )# #( )

  = ( )
2
1 ( )7 9( ) 7# #( )# #( )( )7 9( )# #( )7 9( )( )# #( )+( )# #( )( )7 9( )# #( )7 9( )+( )7 9( )# #( )7 9( )

A2 =  16 7 56
2
1
# #16# #16 7 5=7 5 Û2.

br§nfhz K¡nfhz« ABK Ï‹ gu¥gsÎ, A3 v‹f.

A3 = 
2
1 AK KB# #AK# #AK

A3 = 10 6 30
2
1
# #10# #10 6 3=6 3 Û2.

br§nfhz K¡nfhz« MCD Ï‹ gu¥gsÎ, A4 v‹f.

A4A4A = .
2
1 MC MD# #MC# #MC

= 
2
1 10 5# #10# #10

A4A4A  = 252
50 = Û2.

br§nfhz K¡nfhz« DEL Ï‹ gu¥gsÎ, A5 v‹f.

A5 = 2
1 DL LE# #DL# #DL

  = 2
1 LE# #^ hAD^ hAD AL^ hAL# #^ h# #AD# #AD^ hAD# #AD AL# #AL^ hAL# #AL# #-# #^ h# #-# #

  = 92
1

#^ h20^ h20 12^ h12-^ h-

A5  = 8 9 362
1
# #8 9# #8 9 =  Û2.

br§nfhz K¡nfhz« JFA Ï‹ gu¥gsÎ, A6 v‹f.

A6 = 2
1 AJ JF# #AJ# #AJ

  = 5 7 17.52
1

2
35

# #5 7# #5 7 = == =  Û2.

 ãy¥gFÂæ‹ gu¥gsÎ = A A A A A A1 2A A1 2A A 3 4 5 6A A A A5 6A A A A+ + + +A A+ + + +A A A A A A+ + + +A A A A1 2+ + + +1 2A A1 2A A+ + + +A A1 2A A 3 4+ + + +3 4A A A A3 4A A A A+ + + +A A A A3 4A A A AA A A A+A A A A5 6+5 6A A A A5 6A A A A+A A A A5 6A A A A
  = 40 56 30 25 36 17.5+ + + + +56+ + + + +56 30+ + + + +30 25+ + + + +25 36+ + + + +36
  = 204.5 Û2.

(a KB k‰W« MC Ïiz 

g¡f§fŸ, F¤Jau« KM.
KB  =  6 Û, MC = 10 Û, 

KM = AM – AK
   = 15 – 10 = 5 Û )

(a LE k‰W« JF Ïiz 

g¡f§fŸ, F¤Jau« JL.

JF  =  7 Û, LE = LE = LE 9 Û,  

JF  =  7 Û, LE = 9 Û, LE = 9 Û Û, Û, Û

JL = AL – AJ
   = 12 – 5 = 7 Û ) 
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gæ‰Á 4.2

 1. Ñœ¡f©l gl§fë‹ R‰wsit¡ fh©f

 2. Ñœ¡f©l gl§fë‹ gu¥gsit¡ fh©f.

   

 3. t©zä£l gFÂfë‹ gu¥gsit¡ fh©f.





msitfŸ

 9. xU rJu tot if¡F£ilæš,  x‹gJ t£l totik¥òfŸ 

x›bth‹W« 7 br.Û MuKŸsjhf¤  jahç¡f¥g£LŸsJ. 

t£l¥ gFÂfis¤ jé®¤J if¡F£ilæš vŠÁÍŸs 

gFÂæ‹ gu¥gsit¡ fh©f.

 10. ãy msitahsç‹ neh£L¥ ò¤jf¤ÂYŸs Ã‹tU« F¿¥òfëèUªJ 

cjé¥ gl« tiuªJ mt‰¿‹ gu¥gsÎfis¡ fh©f.

(i)              (ii)

c§fshš vW«ò¡F cjt KoÍkh?

bt›ntW tot§fëš jiuæš Áj¿¡ 

»l¡F« czÎ¤ J©Lfis¢ R‰¿ X® vW«ò 

C®»‹wJ. mJ vªj czÎ¤ J©il¢ R‰¿ 

tU«nghJ äf¡ FW»a k‰W« 

äf Ú©l R‰W vL¡f neU«?

vJ Á¿aJ?

rJu¤Â‹ R‰wsÎ mšyJ rJu« cŸsl¡»a

t£l¤Â‹ R‰wsÎ?
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toéaštoéaš

5toéaš

5.1 m¿Kf«5.1 m¿Kf«

5.2 K¡nfhz¤Â‹ g©òfŸ5.2 K¡nfhz¤Â‹ g©òfŸ

5.3 r®trk K¡nfhz§fŸ5.3 r®trk K¡nfhz§fŸ

5.4 K¡nfhz¤Â‹ xU òŸë tê¡nfhLfŸ5.4 K¡nfhz¤Â‹ xU òŸë tê¡nfhLfŸ

5.5  Ãjhfu° nj‰w«5.5  Ãjhfu° nj‰w«

5.6  t£l§fŸ5.6  t£l§fŸ

5.1 m¿Kf«

toéaiy¡ »¿°J Ãw¥gj‰F 1000 M©LfS¡F K‹ng 

v»¥Âa®fŸ cUth¡»¥ ga‹gL¤Â cŸsd®. mt®fŸ j§fë‹ 

ãy§fis ieš eÂæ‹ btŸs¤Â‰F¥ Ã‹ milahs« fhz 

toéaiy¥ ga‹gL¤Âd®. »nu¡f®fŸ toéaèš njitahd 

mo¥gil¡ nfh£ghLfis cUth¡»¤ j®¡f ßÂahd gy 

ã%gz§fis¡ f©l¿ªjd®.

toéaš e« Âdrç thœéš gy Ïl§fëš K¡»akhf¥ 

g§fh‰W»wJ. cjhuzkhf¡ nfhs tot¥ gªJfŸ, mWnfhz tot¤ 

nj‹ TL, br›tf tot Ú®¤nj¡f¤ bjh£ofŸ k‰W« cUis tot¡ 

»zWfŸ c£gl¥ gyt‰iw e« thœéš fhzyh«. toéaè‹ 

eilKiw¥ ga‹gh£o‰F äf¢ Áwªj cjhuzkhf v»¥Âa®fë‹ 

ÃuäLfŸ ÂfG»‹wd.  nkY« bt›ntW Jiwfëš toéaè‹ 

v©âyl§fh brŒKiw¥ ga‹ghLfŸ cŸsd. mt‰¿š Áy  

Ïa‰Ãaš, ntÂæaš, totik¥Ãaš, f£ol¡fiyæaš, bgh¿æaš 

k‰W« jlaéaš MF«.

 »nu¡f bkhê¢ brhšyhd ínah (óä), bk£ç (msÅL)Ïš 

ÏUªJ toéaš vD« bghUŸ bfh©l ínahbk£ç bgw¥g£lJ, 

fâj¤Â‹ xU Ãçthd toéaš, bghU£fë‹ tot«, msÎ, ãiy 

k‰W« Ãw g©òfis¥ g‰¿ m¿tjhF«,

eh« VHh« tF¥Ãš ÏiznfhLfŸ, FW¡F bt£ofŸ, 

nfhz§fŸ, x¤j k‰W« x‹W é£l nfhz§fŸ M»at‰iw¥ 

g‰¿¥ go¤JŸnsh«. nkY« K¡nfhz¤Â‹ nfhz§fë‹ TLjš 

g©Ãid¥ g‰¿Í« go¤JŸnsh«.

ô¡ë£

toéaè‹ jªij

“khbgU« 

fâj nkij 

ô¡ë£ 

toéaèš j®¡f 

mo¥gilæyhd 

Áªjid¡F 

é¤Â£ltuhth®. 

ô¡ë£ »¿°J 

Ãw¥gj‰F 300 

M©LfS¡F 

K‹ng toéaš 

g‰¿a gšntW 

jftšfis¤ 

Âu£o 13 

ò¤jf§fshf 

btëæ£LŸsh®. 

Ï¥ò¤jf§fŸ 

ô¡ë£ 

vyk‹£° 

v‹W miH¡f¥ 

gL»wJ. ô¡ë£,  

‘KGik mj‹ 

vªj gFÂfis 

élÎ« 

bgçajhF«’ 
v‹wh®.
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Ït‰iw¡ Ñœ¡fhQ« gæ‰Á _y« ãidÎ T®nth«.

ÂU¥òjš gæ‰Á

1. gl« 5.1 Ïš, x° = 128° våš y° Ï‹ 2. gl« 5.2 Ïš, 90ACD+ = c våš

  kÂ¥ig¡ fh©f.        BCE+  k‰W« ECD+ I¡ fh©f.

3. xU K¡nfhz¤Â‹ ÏU nfhz§fŸ 43° k‰W« ° k‰W« ° 27° våš _‹whtJ 

nfhz¤ij¡ fh©f.

4. gl« 5.3 Ïš, PQ || RS våš. 5. gl« 5.4 Ïš, AB k‰W« CD vD« 

    x° Ï‹ kÂ¥ig¡ fh©f.  nfhLfŸ ‘O’ vD« òŸëæš   

  bt£o¡ bfhŸ»‹wd.  x°, y° Ï‹  

  kÂ¥òfis¡ fh©f.

6. gl« 5.5 Ïš, AB || CD våš nfho£l Ïl§fis ãu¥òf.

 (i)    EFB+  k‰W« FGD+  M»ad .................. nfhz§fŸ.

(ii)   AFG+  k‰W« FGD+  M»ad ................. nfhz§fŸ.

(iii)  AFE+  k‰W« FGC+  M»ad .................. nfhz§fŸ.

C  kÂ¥ig¡ fh©f.        C  kÂ¥ig¡ fh©f.        

yoxo

O BBAA
gl« 5.1

C B

D E

x°x°

A
x°+10°

gl« 5.2

P

R

Q

S

  kÂ¥òfis¡ fh©f.M  kÂ¥òfis¡ fh©f.

NN

2x°+15°

x°+45°

gl« 5.3

C

B

D

E

HH
G

F

gl« 5.5

A

A D

B

Ox°

750

C

y°

gl« 5.4

.
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5.2 K¡nfhz¤Â‹ g©òfŸ

xU js¤Âš _‹W nfh£L¤ J©Lfshš milgL« cUt« 

K¡nfhz« MF«.

Ïjid ‘∆’ v‹w F¿p£o‹ _y« F¿¥Ãlyh«.

K¡nfhz« ABC Ïš, c¢ÁfŸ A, B, C ¡F vÂnuÍŸs 

g¡f§fŸ Kiwna a, b, c v‹W F¿¥Ãl¥gL«.

5.2.1  K¡nfhz¤Â‹ tiffŸ

 K¡nfhz§fŸ mt‰¿‹ g¡f§fŸ, nfhz§fŸ M»at‰iw¥ bghW¤J 

tif¥gL¤j¥gL»‹wd.

g¡f§fis¥ bghW¤J:

 (m) rkg¡f (M) ÏU rkg¡f (Ï) mrkg¡f

               K¡nfhz«       K¡nfhz«           K¡nfhz«

   

nfhz§fis¥ bghW¤J:

 (<) FW§nfhz (c) br§nfhz (C) éçnfhz

      K¡nfhz«       K¡nfhz«          K¡nfhz«

gl« 5.6

_‹W« FW§nfhz§fŸ                                           xU br§nfhz«                                                 xU éçnfhz« 

_‹W g¡f§fS« rk«                                            ÏU g¡f§fŸ rk«                                                       mid¤J g¡f§fS« 

                                                                                                                                                                                bt›ntwhdit 



B C

A YX
>

>

gl« 5.7

KoÎfŸ

5.2.2 K¡nfhz¤Â‹ nfhz§fë‹ TLjš g©ò

nj‰w«  1
xU K¡nfhz¤Â‹ _‹W nfhz§fë‹ TLjš 180° MF«.

juÎ : ABC xU K¡nfhz«.

ãWt nt©oaJ : 180ABC BCA CAB o+ +ABC+ +ABC ++ +BCA+ +BCA+ ++ ++ + =

mik¥ò : BC ¡F Ïizahf A têna XY I tiuf.

ã%gz« :

T‰W fhuz«

(i) BC XY< , AB xU FW¡Fbt£o

          ABC XAB` + +ABC+ +ABC+ +=+ +
(ii)  BCA YAC+ +BCA+ +BCA+ +=+ +   

(iii)  ABC BCA XAB YAC+ +ABC+ +ABC + +XA+ +XAB Y+ +B Y+B Y+B YB Y+ +B Y+B Y+ +B Y+ =BCA+ =BCA+ ++ =+ +
(iv)  CAB++ +^ hABC^ hABC BCA^ hBCA+ +^ h+ +ABC+ +ABC^ hABC+ +ABC+ +^ h+ +BCA+ +BCA^ hBCA+ +BCA+ ++ ++ +^ h+ ++ ++ +  =

   CAB++ +^ hXAB^ hXAB YAC^ hYAC+ +^ h+ +XAB+ +XAB^ hXAB+ +XAB+ +^ h+ +YAC+ +YAC^ hYAC+ +YAC+ ++ ++ +^ h+ ++ ++ +    

(v) ABC BCA CAB` + +ABC+ +ABC ++ +BCA+ +BCA+ ++ ++ +  =180°

x‹W é£l nfhz§fŸ.

x‹W é£l nfhz§fŸ.

(i), (ii) I¡ T£l

ÏUòwK« CAB+ I¡ T£l.

ne®¡nfhz«. 

vdnt, K¡nfhz¤Â‹ _‹W nfhz§fë‹ TLjš 180° vd ãWt¥g£lJ.

(i) _‹W g¡f§fis¡ bfh©l gynfhz« K¡nfhz« MF«.

(ii)  vªj xU gynfhzK« mt‰¿‹ _iy é£l§fis Ïiz¡F«nghJ 

gy K¡nfhz§fshf¥ gF¡f¥gL»wJ.

(iii)  gynfhz¤Âš c£nfhz§fëš TLjš = (n(n(  – 2) 180°.

  Ï§F, n v‹gJ g¡f§fë‹ v©â¡if MF«.

cjhuz«

gl«

g¡f§fë‹ 

v©â¡if
3 4 5

tif¥ghL K¡nfhz« eh‰fu« I§fu«

nfhz§fë‹ 

TLjš
(3 – 2) 180° = 180° (4 – 2)180° = 360° (5 – 2) 180° = 540°
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nj‰w« 2

K¡nfhz¤Â‹ VnjD« xU 

g¡f¤ij Ú£odhš V‰gL« K¡nfhz¤Â‹ 

btë¡nfhzkhdJ mj‹ cŸbsÂ®¡ 

nfhz§fë‹ TLjY¡F¢ rkkhF«.

juÎ : ABC xU K¡nfhz«.

          BC MdJ D tiu Ú£l¥g£LŸsJ.

ãWt nt©oaJ : ACD ABC CAB+ +AC+ +ACD A+ +D A += +D A= +D ABC= +BCD A+ +D A= +D A+ +D A
ã%gz« :  

T‰W fhuz«

(i)  ABCT Ïš, ABC BCA CAB+ +ABC+ +ABC ++ +BCA+ +BCA+ ++ ++ +  =1800

(ii)  BCA ACD+ +BCA+ +BCA++ +++ +  = 1800    
(iii)  ABC BCA CAB+ +ABC+ +ABC ++ +BCA+ +BCA+ ++ ++ + = BCA ACD+ +BCA+ +BCA++ +++ +                              
(iv)   ABC CAB` + +AB+ +ABC C+ +C C+C C+C CC C+ +C C+C C+ +C C = ACD+    
(v)    btë¡nfhz« ACD+ , cŸbsÂ®¡

        nfhz§fŸ ABC+ , CAB+ M»at‰¿‹ 

        TLjY¡F¢ rk«

K¡nfhz¤Â‹ nfhz§fë‹ 

TLjš.

ne®¡nfhz«

(i), (ii) ÏèUªJ

(iii) Ïš ÏUòwK« BCA+ I¡ 

bfh©L fê¡f.

 ãWt¥g£lJ.

(i)  xU K¡nfhz¤Âš rkg¡f§fS¡F vÂnuÍŸs nfhz§fŸ rk«.

(ii) xU K¡nfhz¤Âš Ú©l g¡f¤Â‰F vÂnu cŸs nfhz« bgçaJ.

vL¤J¡fh£L 5.1

 K¡nfhz« ABCD  Ïš, A 75 , B 65o oB 6o oB 65o o5+ +A 7+ +A 75 ,+ +5 ,o o+ +o o5 ,o o5 ,+ +5 ,o o5 ,= =B 6= =B 6+ += =+ +A 7+ +A 7= =A 7+ +A 75 ,+ +5 ,= =5 ,+ +5 ,  våš C+  Ï‹ kÂ¥ig¡ fh©f.

Ô®Î

ABCD Ïš A B C+ +A B+ +A B ++ +A B+ +A BA B+ +A B+ +A B+ +A B  =   180°
75 65 Co o65o o65 ++ +65+ +65o o

+ +
o o65o o65+ +65o o65   =  180°

140 Co ++  = 180°

C+  = 180° - 140°

C` +  = 40°.

vL¤J¡fh£L 5.2

ABCD  Ïš, A 70o+A 7=A 7  k‰W« AB = AC våš k‰w nfhz§fis¡ fh©f.

Ô®Î

B+  = x° k‰W« C+  = y° v‹f.

gl« 5.9

KoÎfŸ

gl« 5.8

A

C
B D



∆ABC, xU ÏU rk g¡f K¡nfhz« vd¡ bfhL¡f¥g£LŸsJ.

                   vdnt, AC = AB

B+  = C+ [rk g¡f§fS¡F vÂnuÍŸs nfhz§fŸ rk«]

xo  = yo

ABCD Ïš,  A B C+ +A B+ +A B ++ +A B+ +A BA B+ +A B+ +A B+ +A B  = 180°

x y70o o o
+ +x y+ +x yo o
+ +

o ox yo ox y+ +x yo ox y  = 180°

x x70o o ox xo o ox x+ +x x+ +x xo o o
+ +

o o ox xo o ox x+ +x xo o ox x  = 180°       x ya =c c6 @
2 x° = x° = x° 180° - 70°

2 x° = x° = x° 110°

x° = x° = x°
2

110o

 = 55°.

vdnt B+  = 55° k‰W« ° k‰W« ° C+  = 55°.
vL¤J¡fh£L 5.3

xU K¡nfhz¤Â‹ _‹W nfhz§fë‹ é»j§fŸ 5 : 4 : 3 våš nfhz 

msÎfis¡ fh©f.

Ô®Î

ABCD  Ïš,  A : B : C+ +A :+ +A : +  = 5: 4 : 3

bfhL¡f¥g£l K¡nfhz¤Â‹ nfhz§fis 5x°, 4x°4x°4  k‰W« x° k‰W« x° 3x° v‹f.x° v‹f.x°

K¡nfhz¤Â‹ _‹W nfhz§fë‹ TLjš 180° MF«.

 vdnt, 5x° + 4x4x4 ° + 3x°  = 180° & 12 x° = 180°

x° = 
12
1800

 = 15°

vdnt, K¡nfhz¤Â‹ _‹W nfhz§fŸ 75°, 60° k‰W« 45° MF«.

vL¤J¡fh£L 5.4

gl« 5.11 Ïš K¡nfhz« ABC Ï‹ nfhz§fis¡ fh©f.

Ô®Î

BD xU ne®¡nfhL. ne®¡nfh£oš mikÍ« 

nfhz« 180° MF«

  vdnt,   x°+ x°+ x° 110° =  180°

x°  = x°  = x° 180° - 110°

  x°  =  x°  =  x° 70°

xU K¡nfhz¤Â‹ btë¡nfhz« 

cŸbsÂ® nfhz§fë‹ TLjY¡F¢ rk«.

             vdnt,   x° + x° + x° y° =  y° =  y° 110°
70° + ° + ° y° = y° = y° 110°

gl« 5.11

gl« 5.10
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y° = y° = y° 110° - 70° = 40°

 Mfnt,    x° =  x° =  x° 70°

 k‰W« y° =  y° =  y° 40° MF«.

vL¤J¡fh£L 5.5

gl« 5.12 Ïš, DEC+  Ï‹ kÂ¥ig¡ fh©f.

Ô®Î

xU K¡nfhz¤Â‹ btë¡nfhz« cŸbsÂ® 

nfhz§fë‹ TLjY¡F¢ rk«.

ABCD š, ACD+  =  ABC CAB+ +AB+ +ABC C+ +C C+C C+C CC C+ +C C+C C+ +C C
ACD`+  = 70° +50°      =  120°

 vdnt, ACD+  =    ECD+  =   120°.

ECDD š,

                        ECD CDE DEC+ +EC+ +ECD C+ +D C ++ +D C+ +D CDE+ +DED C+ +D C+ +D C+ +D C  = 1800

    (K¡nfhz¤Â‹ _‹W nfhz§fë‹ TLjš)

                                  120 DEC0 0220 022 ++ +22+ +220 0
+ +

0 0220 022+ +220 022  =  1800

         DEC+  =   180° - 142°

          DEC+  =   38°

  T1, T2, T3, T4, T5 k‰W« T6 v‹w MW tifahd K¡nfhz§fisÍ« 

tiuf. x›bth‹iwÍ« ABC vd¥ bgaçLf. c¢Á A,B,C¡F vÂnuÍŸs¥ 

g¡f§fis Kiwna a, b, c vd¡ bfhŸf.

g¡f§fis msªJ m£ltizia ãu¥òf.

T Ï‹ 

tçir v©

a
(br.Û)

b
(br.Û)

c
(br.Û)

(c+a) > b
rçah / jtwh

(a + b) > c
rçah / jtwh

(b + c) > a
rçah / jtwh

T1

T2

T3

T4

T5

T6

m£ltizæèUªJ Ú v‹d m¿»whŒ?

nj‰w«  3   K¡nfhz¤Â‹ rkå‹ik¥ g©ò

xU K¡nfhz¤Â‹ VnjD« ÏU g¡f msÎfë‹ TLjš _‹whtJ g¡f 

msit él mÂfkhF«.

gl« 5.12



KoÎfŸ

rçgh®¤jš :

K¡nfhz« ABC Ïš, BC = 12 br.Û., AB = 8 br.Û., AC = 9 br.Û. vd¡ bfhŸnth«.

  (i) AB = 8 br.Û.,    BC + CA = 21 br.Û.

  (ii) BC = 12 br.Û.,  CA + AB = 17 br.Û. 

  (iii) CA = 9 br.Û.,    AB + BC = 20 br.Û.

nkY«,

 (i)  AB + BC > CA
 (ii)  BC + CA > AB
 (iii)  CA + AB > BC
vdnt, xU K¡nfhz¤Â‹ VnjD« ÏU g¡f msÎfë‹ TLjš _‹whtJ 

g¡f msit él mÂf« vd m¿a¥g£lJ.

vL¤J¡fh£L 5.6

Ñœ¡f©lt‰¿š vit K¡nfhz¤Â‹ g¡f§fshF«?

  (i) 23 br.Û., 17  br.Û., 8 br.Û.  (ii) 12 br.Û., 10 br.Û., 25 br.Û.

(iii) 9 br.Û., 7 br.Û., 16br.Û.

Ô®Î

         (i)  ju¥g£LŸs g¡f Ús§fŸ 23 br.Û., 17 br.Û., 8 br.Û. MF«.

  23 + 17 > 8, 17 + 8 > 23 k‰W« 23 + 8 > 17.17.17

  ` 23 br.Û., 17 br.Û., 8 br.Û.

   M»ad K¡nfhz¤Â‹ g¡f msÎfshF«.

(ii)  ju¥g£LŸs g¡f Ús§fŸ 12 br.Û., 10 br.Û., 25 br.Û. MF«.

  Ï§F 12 + 10 v‹gJ 25I él bgçajšy.  mjhtJ 12 10 252+

  ` 12 br.Û., 10 br.Û., 25 br.Û.. xU K¡nfhz¤ij mik¡fhJ.

(iii) ju¥g£LŸs g¡f msÎfŸ 9 br.Û., 7 br.Û., 16br.Û. MF«.

  Ï§F  9 + 7  v‹gJ 16I él bgçajšy.

  mjhtJ 9 7 16, 9 7 162+ = +

   ` 9 br.Û., 7 br.Û., 16br.Û. xU K¡nfhz¤ij mik¡fhJ.

(i) c a b2+c a+c a ( b c a1b c1b c + ( b c a1b c-b c

 (ii)  (ii)  (ii)  (ii) b c a2+b c+b c ( a b c1a b1a b + ( a b c1a b-a b

 (iii)  (iii)  (iii)  (iii) a b c2+a b+a b ( c a b1c a1c a + ( c a b1c a-c a

nk‰f©l KoéèUªJ, xU K¡nfhz¤Âš VjhtJ ÏU g¡f msÎfë‹ 

é¤Âahr« _‹whtJ g¡f msitél¡ Fiwthf ÏU¡F«.
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gæ‰Á 5.1

 1. rçahd éilia¤ nj®ªbjL¤J vGJf.

(i) Ñœ¡f©lt‰¿š vit K¡nfhz¤Â‹ nfhz§fshf mikÍ«?

 (A) 35°, 45°, 90° (B) 26°, 58°, 96° (C) 38°, 56°, 96° (D) 30°, 55°, 90°

(ii) Ñœ¡f©lt‰¿š vJ rçahd T‰W?

(A) rkg¡f K¡nfhz¤Â‹ _‹W nfhz§fS« rk«.

(B) ÏU rkg¡f K¡nfhz¤Â‹ _‹W nfhz§fS« rk«.

(C) _‹W rk nfhz§fis¡ bfh©l K¡nfhz« rkg¡f

   K¡nfhz« mšy.

(D) mrkg¡f K¡nfhz¤Â‹ _‹W nfhz§fS« rk«.

(iii) xU K¡nfhz¤Â‹ ÏU btë¡nfhz§fŸ 130°, 140° våš _‹whtJ 

btë¡nfhz« ....................

 (A)  90° (B) 100° (C) 110° (D) 120°
(iv) Ñœ¡fhQ« g¡f msÎfëš vJ K¡nfhz¤ij mik¡F«?

 (A) 11 br.Û., 4 br.Û., 6 br.Û. (B) 13 br.Û., 14 br.Û., 25 br.Û.

 (C) 8 br.Û., 4 br.Û., 3 br.Û. (D) 5 br.Û., 16 br.Û., 5 br.Û.

(v) Ñœ¡fhQ« nfhz msÎfëš vJ br§nfhz K¡nfhz¤ij mik¡F«?
 (A) 24°, 66° (B) 36°, 64° (C) 62°, 48° (D) 68°, 32°

 2. xU K¡nfhz¤Â‹ _‹W nfhz§fŸ (xnfhz§fŸ (xnfhz§fŸ ( – 35)°, ( x – 20)20)20 ° k‰W« (° k‰W« (° x  k‰W« (x  k‰W« ( + 40)+ 40)+ 40 °
våš m«K¡ndhz¤Â‹ nfhz msÎfis¡ fh©f.

 3. ABCD  Ïš A+  MdJ B+  I él 24c mÂf«. nkY« C+  Ï‹ 

btë¡nfhz« 108° våš ABCD Ï‹ nfhz§fis¡ fh©f.

 4. ABCD Ïš B+  k‰W« C+  Ï‹ ÏU rkbt£ofŸ O éš rªÂ¡»‹wd våš,

  BOC 90 2
A+ += +C 9= +C 90= +0c= +c= +  vd ãWÎf.

 5. Ñœ¡fhQ« K¡nfhz§fëš x° k‰W« x° k‰W« x° y° Ï‹ kÂ¥òfis¡ fh©f:y° Ï‹ kÂ¥òfis¡ fh©f:y°

 (i) (ii) (iii)

 6. gl¤ÂèUªJ x°, y° k‰W« z° Ï‹ kÂ¥òfis¡

fh©f.



A
F

E

DB
C

P
U

T

SQ
R

5.3 r®trk K¡nfhz§fŸ

eh« r®trk« v‹»w toéaš j‹ikia¥ g‰¿¡ fh©ngh«. 

r®trk¤ j‹ikia¥ òçªJ bfhŸs¡ Ñœ¡fhQ« braiy¢ brŒnth«.

ÏU g¤J %ghŒ¤ jhŸfis vL¤J¡bfhŸ. x‹¿‹ ÛJ k‰bwh‹iw it. 

v‹d m¿»whŒ?

x‹W k‰bwh‹iw KGtJkhfÎ« rçahfÎ« kiw¡»‹wJ.

nk‰f©l braè‹ _y« cUt§fŸ xnu totK« msÎ« bfh©LŸsd 

vd m¿»nwh«. 

bghJthf,  Ïu©L cUt§fŸ xnu totK« msÎ« bfh©oUªjhš mit 

r®trk« vdyh«.

Ñœ¡fhQ« bghU£fëš vit r®trk¤ j‹ik cilait vd¡ fh©f.

m)  xnu kÂ¥òila mŠrš éšiyfŸ 

M) xnu gh¡bf£oš cŸs Ã°f£LfŸ 

Ï)  xnu gh¡bf£oš cŸs rtu ÃnsLfŸ

Ñœ¡fhQ« js cUt§fis¡ fU¤Âš bfhŸnth«.

 gl« 5.13 gl« 5.14

Ïit Ïu©L« r®trkkh v‹gij v¥go m¿tJ? 

eh« x‹¿‹ nkš x‹W bghU¤J« Kiw _y« m¿ayh«.

go 1 : ik m¢R¤jhis ga‹gL¤Â gl« 5.13 I go vL¡fÎ«.

go 2 : go vL¤j gl¤ij gl« 5.14 Ï‹ ÛJ tis¡fhkY«, ko¡fhkY« 

k‰W« Ú£lhkY« bghU¤jÎ«. 

go 3 : x‹W k‰bwh‹¿‹ ÛJ rçahf¥ bghUªJ»wJ.

       vdnt, Ï›éU js cUt§fS« r®trk« MF«.
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r®trk«: ÏU js cUt§fŸ x‹¿‹ ÛJ x‹W rçahf¥ bghUªÂdhš mit 

r®trk« vd¥gL«. Ïij ‘/’ v‹w F¿p£o‹ _y« F¿¡fyh«.

5.3.1 (m) r®trk ne®nfhLfŸ

ÏU nfh£L¤ J©Lfë‹ Ús« rk« våš mit r®trk« MF«.

Ï§F, AB v‹w nfh£L¤J©o‹ Ús«, CD v‹w nfh£L¤J©o‹ Ús¤Â‰F¢ 

rk«.    vdnt, AB CD/ . 

(M) r®trk¡ nfhz§fŸ

rk nfhz msÎŸs ÏUnfhz§fŸ r®trk« MF«.

Ï§F nfhz msÎfŸ rk«.      vdnt, MON PQR+ +MO+ +MON P+ +N PN P/N PN P+ +N P/N P+ +N P .

(Ï) r®trk¢ rJu§fŸ

rk g¡f msÎila rJu§fŸ r®trk« MF«.

Ï§F, rJu« ABCD Ï‹ g¡f msÎfŸ, rJu« PQRS  Ï‹ g¡f msÎfS¡F¢ rk«.

vdnt, rJu« ABCD /  rJu« PQRS
(<) r®trk t£l§fŸ

rk Mu msÎila t£l§fŸ r®trk« MF«.

AA

B
3 b

r.Û
.

C D

3 br.Û.

N

M

O
40o

QP

R

40o



t£l« C1  Ï‹ Mu«, t£l« C2  Ï‹ Mu¤Â‰F¢ rk«.

`   t£l« C1 /  t£l« C2

nk‰T¿a eh‹F r®trk¤ j‹ikfS« e«ik r®trk K¡nfhz« g‰¿ 

m¿a¤ ö©L»wJ.

Ñœ¡fhQ« ÏU K¡nfhz§fis¡ fUJnth«.

Ï¥nghGJ ∆ABC I ∆PQR Ï‹ ÛJ bghU¤J« nghJ c¢Á PQR Ï‹ ÛJ bghU¤J« nghJ c¢Á PQR A c¢Á P Ï‹ ÛJ«, 

c¢Á B c¢Á Q Ï‹ ÛJ«, c¢Á C c¢Á R Ï‹ ÛJ« rçahf bghUªJ»wJ. nkY« 

x¤j g¡f§fŸ k‰W« x¤j nfhz§fŸ äf¢ rçahf¥ bghUªJ»wJ.

∆ABC, ∆PQR Ï‹ x¤j gFÂfis Ñœ¡f©lthW m£ltiz¥gL¤jyh«.

x¤j c¢ÁfŸ x¤j g¡f§fŸ x¤j nfhz§fŸ

A PA P*A P AB = PQ A P+ +A P+ +A PA P+ +A P=A P+ +A P
B QB Q*B Q BC = QR B Q+ +B Q+ +B QB Q+ +B Q=B Q+ +B Q
C RC R*C R CA = RP C R+ +C R+ +C RC R+ +C R=C R+ +C R

5.3.2  r®trk K¡nfhz§fŸ

 ÏU K¡nfhz§fëš VnjD« xU K¡nfhz¤Â‹ _‹W g¡f§fS« 

_‹W nfhz§fS« Kiwna k‰bwh‹¿‹ _‹W g¡f§fS¡F« _‹W 

nfhz§fS¡F« rk« våš mit r®trk K¡nfhz§fŸ vd¥gL«. 

F¿¥ò:  ÏU K¡nfhz§fë‹ r®trk¤ j‹ikia¡ F¿¡F«bghGJ, c¢Áfë‹ 

tçir rçahf mika nt©L« v‹gJ mtÁa«.

∆ABC/ ∆PQR v‹gjid PQR v‹gjid PQR ∆BAC / ∆QPR∆QPR∆ ,  ∆CBA ∆CBA ∆ / ∆RQP vdÎ« vGjyh«. 

fofhuKŸ R‰Wtj‹ vÂ®¤ Âir tçiræY« mj‹ c¢Áfis vGjyh«.

5.3.3  K¡nfhz§fŸ r®trkkhf ÏU¡f ãgªjidfŸ

ÏU K¡nfhz§fŸ r®trk« våš mj‹ MW nrho x¤j gFÂfŸ (_‹W 

nrho g¡f msÎfS«, _‹W nrho nfhz msÎfS«) rk«.
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Mdhš Áy rka§fëš r®trk¤ j‹ikia m¿a 

_‹W nrhofë‹ x¤j gFÂia  MuhŒªjhš nghJkhdJ. 

mit mo¥gil¡ bfhŸiffshf¤ ju¥g£LŸsd.

mt‰¿š eh‹F tifahd mo¥gil¡ 

bfhŸiffis Ï§F fhzyh«. 

Ï¡bfhŸiffŸ r®trk K¡nfhz§fis milahs« fhz cjÎ«.

g – g¡f¤ÂidÍ«, nfh – g¡f¤ÂidÍ«, nfh – – nfhz¤ÂidÍ«, br – nfhz¤ÂidÍ«, br – – br§nfhz¤ÂidÍ«,– br§nfhz¤ÂidÍ«,–

f – f®z¤ÂidÍ« F¿¥gjhf¡ bfh©lhš gšntW mo¥gil¡  – f®z¤ÂidÍ« F¿¥gjhf¡ bfh©lhš gšntW mo¥gil¡  –

bfhŸiffshtd:

(i) g–g–g  mo¥gil¡ bfhŸif  (ii) g–nfh–g mo¥gil¡ bfhŸif

(iii) nfh–g–nfh mo¥gil¡ bfhŸif (iv) br–f–g mo¥gil¡ bfhŸif

(i) g-g-g mo¥gil¡ bfhŸif

xU K¡nfhz¤Â‹ _‹W g¡f§fŸ Kiwna k‰bwhU K¡nfhz¤Â‹ _‹W 

g¡f§fS¡F¢ rk« våš m›éU K¡nfhz§fS« r®trk K¡nfhz§fshF«.

AB = PQ, BC = QR k‰W« AB = PQ, BC = QR k‰W« AB = PQ, BC = QR CA= RP v‹WŸsthW ABCT , PQRT I¡ fUJnth«.

ABCT  I go vL¤J g¡f« AB I g¡f« PQ Ï‹ ÛJ« , g¡f« BC I g¡f«

QR Ï‹ ÛJ« k‰W« g¡f« CA I g¡f« RP Ï‹ ÛJ« rçahf¥ bghUªJkhW

PQRT  Ï‹ ÛJ bghU¤Jf.

c¢Á A MdJ c¢Á P Ï‹ ÛJ«, c¢Á B MdJ c¢Á Q Ï‹ ÛJ«

c¢Á C MdJ c¢Á R Ï‹ ÛJ« rçahf¥ bghUªJ»wJ.

vdnt, ÏU K¡nfhz§fS« x‹w‹ ÛJ x‹W rçahf¥ bghUªJ»wJ.

` C PQRC P/C PD DABD DABC PD DC PC P/C PD DC P/C P .

nkY«, AB PQ , BC QR , CA RP= =PQ= =PQ , B= =, BC Q= =C Q = . 

Ïij PQ
AB

QR
BC

RP
CA 1= = == = vdÎ« vGjyh«. 

mo¥gil¡ bfhŸif: 

c©ikahf ã%Ã¡f¥ 

glhkš V‰W¡ 

bfhŸs¥g£l T‰W 

mo¥gil bfhŸifahF«

A

B C

P

Q R

Ïªj é»j¤Â‹ msÎ 

1Mf Ïšiy våš 

v‹d ãfG«?



vL¤J¡fh£L 5.7

Ñœ¡fhQ« K¡nfhz§fŸ g–g–g mo¥gil¡ bfhŸifæ‹go r®trkkh 

vd MuhŒf.

Ô®Î

∆PQR k‰W« PQR k‰W« PQR ∆XYZ Ï‹ g¡f msÎfis x¥ÃLf.

PQ =  XY  = 5br.Û.,  QR = YZ = 4.5 br.Û. k‰W« RP = ZX =  3br.Û..
PQRD I XYZD  Ï‹ nkš bghU¤j c¢Á P c¢Á X Ï‹ ÛJ«, c¢Á Q c¢Á Y Ï‹ 

ÛJ«, c¢Á R c¢Á Z Ï‹ ÛJ« bghUªJ»wJ.

PQR XYZ` /D DPQD DPQR XD DR XR X/R XD DR X/R X (g–g–g bfhŸifæ‹ go)

vL¤Jfh£L 5.8

PQRS xU Ïizfu« PQ = 4.3 br.Û., QS = 2.5 br.Û. våš PQR PSR?/D DPQD DPQR PD DR PR P/R PD DR P/R P
Ô®Î

PQRD  k‰W« PSRD I¡ fU¤Âš bfhŸnth«. 

Ï§F, PQ = SR = PQ = SR = PQ = SR 4.3br.Û. k‰W«

PR =QS = 2.5br.Û.

PR = PR    (bghJ)

PQR RSP` /D DPQD DPQR RD DR RR R/R RD DR R/R R (g–g–g bfhŸifæ‹ go)

PQR PSR` D DPQD DPQR PD DR P_D D_R P_R PD DR P_R P ( RSPD  k‰W« PSRD  Ï‹ tçir kh¿ cŸsJ)

(ii) g-nfh-g mo¥gil¡ bfhŸif

xU K¡nfhz¤Â‹ ÏU g¡f§fS« mit cŸsl¡»a nfhzK« Kiwna 

k‰bwhU K¡nfhz¤Â‹ ÏU g¡f§fS¡F« mit cŸsl¡»a K¡nfhz¤Â‰F« 

rkbkåš m›éU K¡nfhz§fS« r®trk K¡nfhz§fshF«.

A

B C

P

Q R
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AB = PQ, AC = PR k‰W« cŸsl§»a nfhz« BAC = cŸsl§»a nfhz« QPR 
v‹WŸsthW ABCD  k‰W« PQRD  I¡ fU¤Âš bfhŸnth«.

ABCD  I PQRD Ï‹ ÛJ AB I PQ Ï‹ ÛJ« AC I PR Ï‹ ÛJ« mikÍkhW 

bghU¤Jf.

c¢Á A MdJ c¢Á P Ï‹ ÛJ«,c¢Á B MdJ c¢Á Q Ï‹ ÛJ«, c¢Á

C MdJ c¢Á R Ï‹ ÛJ« rçahf¥ bghUªJ»wJ. Vbdåš AB = PQ, AC = PR.  

c¢Á B MdJ c¢Á Q Ï‹ ÛJ« c¢Á C MdJ c¢Á R Ï‹ ÛJ« miktjhš

BC MdJ QR Ï‹ ÛJ bghUªJ»wJ.  ABC` D PQRD  Ï‹ ÛJ bghUªJ»wJ.

vdnt, C PQRC P/C PD DABD DABC PD DC PC P/C PD DC P/C P

(iii) nfh-g-nfh mo¥gil¡ bfhŸif

xU K¡nfhz¤Â‹ ÏU nfhz§fS« mt‰whš Ïizªj g¡fK« k‰bwhU 

K¡nfhz¤Â‹ ÏU nfhz§fS¡F« mt‰whš Ïizªj g¡f¤Â‰F« rkkhdhš, 

m›éU K¡nfhz§fS« r®trk K¡nfhz§fshF«.

ABCD  k‰W« PQRD  I¡ fU¤Âš bfhŸnth«.

Ï§F, BC QR, B Q, C R+ +, B+ +, B + +C R+ +C R= =QR= =QR, B= =, B+ += =+ +, B+ +, B= =, B+ +, B C R+ +C R=C R+ +C R  MF«.

nk‰bghU¤J« Kiwæš ABC+ , PQR+ Ï‹ ÛJ«

BCA+ , QRP+  ÛJ« bghUªJ»wJ.

vdnt c¢Á B MdJ c¢Á Q Ï‹ ÛJ«,

 c¢Á C MdJ c¢Á R Ï‹ ÛJ« mik»‹wJ.

vdnt, c¢Á A MdJ c¢Á P Ï‹ ÛJ« rçahf¥ bghUªJ»wJ.

ABC` D , PQRD Ï‹ ÛJ KGtJkhf¥ bghUªJ»wJ.

vdnt, C PQRC P/C PD DABD DABC PD DC PC P/C PD DC P/C P .

K¡nfhz§fŸ r®trkkhf cŸsjhš ÛjKŸs x¤j gFÂfŸ r®trk«.

mjhtJ, AB = PQ, AC = PR k‰W« A P+ +A P+ +A PA P+ +A P=A P+ +A P .

F¿¥ò: r®trk K¡nfhz§fë‹ x¤j gFÂfŸ r®trk«.

A
m›éU K¡nfhz§fS« r®trk K¡nfhz§fshF«.

A
m›éU K¡nfhz§fS« r®trk K¡nfhz§fshF«.

B C

P

Q R



vL¤J¡fh£L 5.9

AB k‰W« CD M»a nfh£L¤J©LfŸ O éš ÏUrk¡ T¿L»wJ våš

AC = BD vd ãWÎf.

Ô®Î

juÎ : O v‹gJ AB k‰W« CD Ï‹ ika«.

  vdnt, AO OB= k‰W« CO OD=

ãWt¥gl nt©oaJ : AC BD=

ã%gz« : ∆AOC k‰W« ∆BOD Ïš

AO OB= (juÎ)

CO OD= (juÎ)

AOC BOD+ +AOC+ +AOC+ +=+ + (vÂbuÂ®¡ nfhz§fŸ)

AOC BODT/T (g-nfh-g bfhŸifæ‹ go)

vdnt,      AC BD= (x¤j g¡f§fŸ)

vL¤J¡fh£L 5.10

gl« 5.13 Ïš, CAB/D DDABD DDAB /D D/  vd ãWÎf.

Ô®Î

∆DAB k‰W« ∆CAB ∆CAB ∆ I¡ fU¤Âš bfhŸf.

DAB+  = 35 20 55=+c c20c c20+c c+ c = CBA+ (gl¤Âš cŸs go) 

DBA+  = CAB+  = 20c (juÎ)

AB bghJ¥ g¡f«.

A CAB` A C/A CD DDBD DDBA CD DA CA C/A CD DA C/A C (nfh-g-nfh bfhŸifæ‹ go)

f®z«

f®z« v‹whš v‹d v‹gij m¿Å®fsh? 

f®z«, br§nfhz K¡nfhz¤Jl‹ bjhl®òilaJ.

br§nfhz K¡nfhz« ABCI¡ fUJnth«. ÏÂš B+  br§nfhz«.

br§nfhz¤Â‹ vÂ®¥ g¡f« f®z« MF«.

vdnt, AC f®z« MF«.

A

D

B

C

O

gl« 5.13

f®z«

A

B C

f®z
«

A

BCC

f®z
«

A

B

C
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(iv) br-f-g mo¥gil¡ bfhŸif

xU br§nfhz K¡nfhz¤Â‹ f®zK« br§nfhz¤ij cŸsl¡»a¥ 

g¡f§fëš x‹W« Kiwna k‰bwhU br§nfhz K¡nfhz¤Â‹ f®z¤Â‰F« 

br§nfhz¤ij cŸsl¡»a¥ g¡f§fëš x‹W¡F« rkkhf ÏUªjhš m›éU 

K¡nfhz§fS« r®trk K¡nfhz§fshF«.

ABCD  k‰W« DEFD  I¡ fUJf. B E 90o+ +B E+ +B E= =B E= =B EB E+ +B E= =B E+ +B E  k‰W«

 f®z« AC = f®z« DF (juÎ)

 nkY«, AB = DE (juÎ)

x‹¿‹ nkš x‹W bghUªJ« Kiw¥go, C DEFC D/C DD DABD DABC DD DC DC D/C DD DC D/C D  vd m¿ayh«.

5.3.4 r®trk K¡nfhz§fŸ mika¥ nghJkhdj‰w ãgªjidfŸ

(i) nfh-nfh-nfh

Ïªj¡ bfhŸif r®trk K¡nfhz¤ij mik¡fhJ. V‹?

fhuz¤ij¡ fh©ngh«. ÑœfhQ« K¡nfhz¤ij¡ fUJnth«.

ABCD  k‰W« PQRD èUªJ,

A P+ +A P+ +A PA P+ +A P=A P+ +A P , B Q+ +B Q+ +B QB Q+ +B Q=B Q+ +B Q  k‰W« C R+ +C R+ +C RC R+ +C R=C R+ +C R . ABCD  MdJ PQRD I él Á¿aJ.

vdnt, ABCD  I PQRD Ï‹ nk‰bghU¤J« nghJ KGtJkhf¥ bghUªJtJ 

Ïšiy.  vdnt, C PQRD DABD DABC PD DC P_D D_C P_C PD DC P_C P . 

(ii) g-g-nfh

eh« Ñœ¡f©l xU cjhuz¤ij MuhŒnth«.

B 50°+ = , AB = 4.7 br.Û. k‰W« AC = 4 br.Û. cŸsthW ∆ABC I tiuªJ 

bfhŸ. BC I X tiu Ú£Lf. A I ikakhfÎ« AC I MukhfÎ« bfh©l t£léš 

tiuf. ÏJ BX I C k‰W« D Ïš bt£L«.

A

B C

D

E F



AD`  = 4 br.Û. (a ÁC, AD M»ad xnu t£l¤Â‹ Mu§fshF«)

ABCD  k‰W« ABDD I¡ fUJnth«.

B+  bghJthdJ.

AB bghJthdjhfÎ« nkY«  AC = AD  = 4br.Û. 

MfÎ« cŸsJ. 

ABCD Ïš g¡f« AC, g¡f« AD k‰W« B+

M»ad Kiwna ABDD Ïš g¡f« AD, g¡f« 

AB k‰W« B+  M»ad x‹W¡bfh‹W r®trk«. 

Mdhš BC BD! .   C ABD` D DABD DABC AD DC A_D D_C A_C AD DC A_C A . 

vL¤J¡fh£L 5.11

xU K¡nfhz¤Âš rkg¡f§fS¡F vÂnuÍŸs nfhz§fŸ rk« v‹gij 

ãWÎf.

Ô®Î

juÎ : ABCD  Ïš, AB = AC.

ãWt¥gl nt©oaJ :  C B+ +C B+ +C BC B+ +C B=C B+ +C B .

mik¥ò : BC¡F¢ br§F¤jhf AD I tiuf.

  ADB` +   = ADC+   = 90c

ã%gz« :

ABDD  k‰W« ACDD  Ïš,

AD bghJ

AB = AC  ( ABCD XU ÏU rkg¡f K¡nfhz«)

ADB+  = ADC+  = 90c (mik¥ò)

ADC` /D DADBD DADB /D D/   (br-f-g bfhŸif)

vdnt, ABD+  = ACD+   (  (ãWt¥g£lJ)ãWt¥g£lJ)ãWt¥g£lJ

 mšyJ ABC+   = ACB+ .

`   B+  = C+ ,  vd ãWt¥g£lJ.

ÏJ ÏUrkg¡f K¡nfhz¤ nj‰w« vd¥gL«.

vL¤J¡fh£L 5.12

xU K¡nfhz¤Âš rk nfhz§fS¡F vÂnuÍŸs g¡f§fŸ rk« v‹gij 

ãWÎf.

Ô®Î

juÎ : ABCD  Ïš, B C+ +B C+ +B CB C+ +B C=B C+ +B C .

ãWt¥gl nt©oaJ : AB = AC.
mik¥ò : BC¡F¢ br§F¤jhf AD I tiuf.

A

B CD
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ã%gz«:

ADB+  = ADC+  = 90° ( (mik¥ò)

B+  = C+  (juÎ)juÎ)juÎ

AD bghJ¥g¡f«

ADC` /D DADBD DADB /D D/ . (nfh-g-nfh bfhŸifæ‹go)nfh-g-nfh bfhŸifæ‹go)nfh-g-nfh bfhŸifæ‹go

vdnt, AB = AC. (x¤j g¡f§fŸ)x¤j g¡f§fŸ)x¤j g¡f§fŸ

`  ÏU rkg¡f K¡nfhz¤Âš rkg¡f§fS¡F vÂnu cŸs nfhz§fŸ rk«.

ÏJ ÏU rkg¡f K¡nfhz¤ nj‰w¤Â‹ kWjiy MF«.

vL¤J¡fh£L 5.13

gl¤Âš AB = AD k‰W« BAC DAC+ +BAC+ +BAC+ +=+ +  våš C ADCT TABT TABC AT TC AC A/C AC AT TC A/C AT TC A  v‹gJ 

rçah? rç våš Ãw x¤j gFÂfis¡ fh©f.

Ô®Î

ABCT  k‰W« ADCT Ïš

AC bghJ¥g¡f«

BAC+  = DAC+  (juÎ)juÎ)juÎ

AB = AD (juÎ)juÎ)juÎ

C ADC` T TABT TABC AT TC AC A/C AC AT TC A/C AT TC A  (g.nfh.g. nfh£ghL)g.nfh.g. nfh£ghL)g.nfh.g. nfh£ghL

Ãw x¤j gFÂfŸ  BC DC= , ABC ADC+ +ABC+ +ABC+ +=+ + , ACB ACD+ +AC+ +ACB A+ +B AB A+ +B A=B A+ +B A  MF«.

vL¤J¡fh£L 5.14

ÏU rkg¡f K¡nfhz«, PQRÏš, PQ = PR,  QP MdJ S tiu Ú£l¥g£LŸsJ. 

nkY« PT MdJ btë¡nfhz« SPR = 2x°Ï‹ nfhz ÏU rkbt£o våš, Q xo+Q x=Q x
vd ãWÎf. nkY« PT QR<  vd ãWÎf.

Ô®Î

juÎ : ÏU rkg¡f K¡nfhz«, PQR  Ïš, PQ = PR.
ã%gz« : PT  MdJ btë¡nfhz« SPR+  Ï‹ ÏU rkbt£o

SPT` +  = TPR+  = xc.     nkY«, Q+  = R+  (rk g¡f§fS¡F vÂnuÍŸs nfhz§fŸ)rk g¡f§fS¡F vÂnuÍŸs nfhz§fŸ)rk g¡f§fS¡F vÂnuÍŸs nfhz§fŸ

xU K¡nfhz¤Âš VnjD« xU g¡f¤ij Ú£odhš 

V‰gL« btë¡nfhz«  cŸbsÂ®¡ nfhz§fë‹ 

TLjY¡F¢ rkkhF«. Mfnt, 

PQRD š btë¡nfhz«  SPR+  = PQR PRQ+ +PQ+ +PQR P+ +R P+R P+R PR P+ +R P+R P+ +R P
2xc = Q R+ +Q R+ +Q RQ R+Q RQ R+ +Q R+Q R+ +Q R  = Q Q+ +Q Q+ +Q QQ Q+Q QQ Q+ +Q Q+Q Q+ +Q Q
x2 o  = 2 Q2 Q+2 Q
xo  = Q+

` Q+  = x°.

40o

40o

B

A

D

C

S

TP

Q R

xo

xo

A

B CD



ãWt¥gl nt©oaJ : PT QR<

nkY« Ï§F, SQ MdJ, PT k‰W« QR Ï‹ FW¡F bt£o. 

  nkY«, SPT+ =x=x= °, xQ o+ = . vdnt, SPT+  k‰W« PQR+  M»ad x¤j¡ nfhz§fŸ .  

                                       `   PT QR< .

gæ‰Á 5.2

 1. rçahd éilia¤ nj®ªbjL¤J vGJf.

(i) ÏU rkg¡f K¡nfhz« XYZÏš, XY = YZ våš Ñœf©l nfhz§fëš 

vit rk«?

        (A) X+ k‰W« Y+   (B) Y+ k‰W« Z+

 (C) Z+ k‰W« X+   (D) X+ , Y+ k‰W« Z+

(ii) ABCD k‰W« DEFD  Ïš, B E, AB DE, BC EF+ +B E+ +B E= =B E= =B E, A= =, AB D= =B DB E+ +B E= =B E+ +B E =  våš Ïit .......... 

mo¥gil¡ bfhŸifæ‹ go r®t rk«.

(A) g–g–g (B) nfh–nfh–nfh (C) g–nfh–g (D) nfh–g–nfh

(iii) ........... cŸs ÏU js cUt§fŸ r®t rk«.

(A) rk msÎfŸ  (B) rk cUt«

(C) rk msÎ k‰W« rk cUt« (D) rk msÎ Mdhš rk cUtäšiy

(iv) ∆ABC Ïš, A 60o+A 6=A 6  k‰W« AB = AC, våš ABC .......... K¡nfhz«.

(A) br§nfhz« (B) rkg¡f« (C) ÏUrk g¡f« (D) mrkg¡f«

(v) ∆ABC Ïš, A 90+A 9=A 9 c våš f®z« ......... 

 (A) AB (B)BC (C) CA (D) vJÎäšiy

(vi) PQRD Ïš PQ k‰W« PR Mš milgL« nfhz« .........PR Mš milgL« nfhz« .........PR
 (A) P+  (B) Q+

 (C) R+  (D) vJÎäšiy

(vii) gl¤Âš x° Ï‹ kÂ¥ò ..........x° Ï‹ kÂ¥ò ..........x°
 (A) 80o  (B) 100o

(C) 120o  (D) 200o

 2. ∆ABC Ïš AB = AC våš 3. gl¤ÂèUªJ x° Ï‹ kÂ¥ig¡ fh©f.

x° k‰W« y° Ï‹kÂ¥ig¡ fh©f.y° Ï‹kÂ¥ig¡ fh©f.y°

A

CB E
x+480

x0x0

y0

A

B D

C

O

xO

40O
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 4. gl¤Âš PQRD  k‰W« SQRD     5. gl¤Âš BR = PC, ACB QRP+ +AC+ +ACB Q+ +B QB Q+ +B Q=B Q+ +B Q

  M»ad ÏU rkg¡f K¡nfhz§fŸ     k‰W« AB PQ<  våš AC = QR
  våš x° Ï‹ kÂ¥ig¡ fh©f.                 vd ãWÎf.

  

           

 6. gl¤Âš AB = BC = CD k‰W«  7.  gl¤Âš AB = BD, BC = DC k‰W« 

  A xo+A x=A x  våš DCF 3 A+ +DC+ +DCF 3+ +F 3F 3+ +F 3=F 3+ +F 3       DAC 30o+ =  våš x°, y°, z° Ï‹

  vd ãWÎf.         kÂ¥òfis¡ fh©f.

  

 8. gl¤Âš ABCD xU Ïizfu«.  9.  gl¤Âš ABCD Ïš BOMdJ B+ Ï‹

  AB = BE v‹WŸsthW AB, E   nfhz ÏUrkbt£o. P, BOÏš cŸs xU

  tiu Ú£l¥g£LŸsJ. AD = DF   òŸë. PD =  AB k‰W« PE =  BC våš 

  v‹WŸsthW AD, F tiu Ú£l¥   PD = PE vd ãWÎf.

  g£LŸsJ. FDC CBE/D DFDCD DFDC /D D/

  vd ãWÎf.

 10. ÏªÂa fl‰gil ékhd§fŸ gl¤Âš 

fh£oÍŸsthW gw¡»‹wd våš 

SRT QRT3 3SR3 3SRT Q3 3T QT Q/T QT Q3 3T Q/T Q3 3T Q , vd ãWÎf. (SQ Ï‹ 

ika« T, SR = RQ vd¡bfhŸf)

A

B

R

P

QQC
S

Q R

P

40O

70O
xO

A B C

D

zo

300

xo

yo

A B D EE

CC

  vd ãWÎf.         kÂ¥òfis¡ fh©f.F  vd ãWÎf.         kÂ¥òfis¡ fh©f.

x0

A EB

F

CDD

A

B

DD

CE

P O



5.4 K¡nfhz¤Â‹ xU òŸë tê¡nfhLfŸ

xU js¤Âš _‹W mšyJ mj‰F nk‰g£l nfhLfis tiuªjhš mt‰iw 

v‹bd‹d têfëš tiuayh«? 

_‹W nfhLfŸ tiua¥gL« éj§fŸ Ã‹tUkhW bfhL¡f¥g£LŸsJ.

 (m (m ( ) (M) (M) ( ) (M) (M Ï) (Ï) ( ) (<)<)<

gl« (m(m( ) Ïš, AB, CD k‰W« EF M»a nfhLfŸ Ïiz nfhLfshfÎ«, 

x‹iw x‹W bt£o¡ bfhŸshkY« brš»‹wd.

gl« (M(M( ) M) M Ïš, AB Í« CD Í« P æY«, AB Í« EF Í« Q æY« ÏU òŸëfëš

bt£o¡ bfhŸ»‹wd.

gl« (Ï(Ï( ) Ïš, AB, CD k‰W« EF M»a nfhLfŸ P, Q, R v‹w P, Q, R v‹w P, Q, R _‹W òŸëfëš 

bt£o¡ bfhŸ»‹wd.

gl« (<) <) < Ïš, AB, CD k‰W« EF M»a nfhLfŸ P v‹w  xnu òŸëæš k£L« 

bt£o¡ bfhŸ»‹wd.

xU js¤Âš _‹W mšyJ mj‰F nk‰g£l nfhLfŸ xU òŸë têna 

br‹whš mit xU òŸë tê¡nfhLfŸ vd¥gL«. mt‰¿‹ bghJ¥òŸë, 

rªÂ¡F« òŸë vd¥gL«.

xU K¡nfhz¤Âš eL¡nfh£L ika«, br§nfh£L ika«, cŸ k‰W« 

R‰W t£l ika« v‹w Áy Áw¥ò¥ òŸëfŸ cŸsd. eh« m¥òŸëfis¡ fhQ« 

Kiwia¥ g‰¿ f‰f cŸnsh«.

5.4.1  K¡nfhz¤Â‹ eL¡nfh£L ika«

mU»š cŸs gl¤Âš cŸs  ∆ABC Ïš, BC Ï‹ ika« D.

AD I Ïiz. Ï§F AD v‹gJ K¡nfhz« ABC Ï‹ eL¡ 

nfhLfëš x‹W.

xU K¡nfhz¤Â‹ X® c¢ÁæèUªJ mj‹ vÂ®¥g¡f¤Â‹ 

eL¥òŸëia Ïiz¡F« nfhL eL¡nfhL vd¥gL«.

mU»š cŸs gl¤Âš, AD, BE, CF M»ad eL¡nfhLfŸ 

MF«. mit rªÂ¡F« òŸë G. G v‹gJ eL¡nfh£L ika« 

MF«.

A

B

F

D
QQ

P
C

E

AA

B

C

D

E FQQ RR

P

E

FF
C

D
A

B
P

A B

C D

E F

A

B D C2 br.Û 2 br.Û

194



195

toéaš

vdnt xU K¡nfhz¤Â‹ eL¡nfhLfŸ rªÂ¡F« òŸëahdJ, 

m«K¡nfhz¤Â‹ eL¡nfh£L ika« vd¥gL«. ÏJ G v‹w vG¤jhš F¿¡f¥gL«. 

F¿¥ò: (i) eL¡nfh£L ika«, eL¡nfhLfis 2 : 1 v‹w é»j¤Âš Ãç¡F«.

(ii) eL¡nfh£L ika« m«K¡nfhz¤Â‹ òép®¥ò ika« MF«.

5.4.2  xU K¡nfhz¤Â‹ br§nfh£L ika«

mU»š cŸs gl« ∆ABC Ïš,

A ÏèUªJ BC ¡F br§F¤J¡ nfhL tiuf.

∴ AD =BC

ADB ADC 900
+ +ADB+ +ADB = =ADC= =ADC+ += =+ + . 

Ï§F D, BC Ï‹ ikakhf mikant©oa mtÁaäšiy. nkY« AD c¢Á 

A têna bršY« xU br§nfhL MF«.

xU K¡nfhz¤Â‹ c¢ÁæèUªJ mj‹ vÂ®¥ 

g¡f¤Â‰F br§F¤jhf tiua¥gL« nfh£o‰F 

br§nfhL v‹W bga®.

mU»YŸs K¡nfhz« ABCæš AD, BE, CF 
M»ait br§nfhLfŸ MF«.mit rªÂ¡F« òŸë H.

Ï¥òŸë H I  br§nfh£L ika« vdyh«.

vdnt K¡nfhz¤Â‹ _‹W F¤J¡nfhLfŸ rªÂ¡F« òŸë 

m«K¡nfhz¤Â‹ br§nfh£LikakhF«.

br§nfh£Lika¤Â‹ mikél§fŸ

                 

(a) (b) (c)

ãiy (i) : gl« (i) : gl« (i a) a) a Ïš, ∆ABC xU FW§nfhz K¡nfhz«. Ï§F  

                     br§nfh£Lika« K¡nfhz¤Â‹ c£òw¤Âš mikªJŸsJ.

ãiy (ii) : gl« (ii) : gl« (ii b) b) b Ïš, ∆ABC xU br§nfhz K¡nfhz«. Ï§F  

                      br§nfh£Lika« br§nfhz« mikÍ« c¢Áæ‹ ÛJ   

   mikªJŸsJ.

ãiy (iii) : gl« (iii) : gl« (iii c) c) c Ïš, ∆ABC xU éçnfhz K¡nfhz«. Ï§F 

                      br§nfh£Lika« K¡nfhz¤Â‹ btë¥òw¤Âš mikªJŸsJ.

B

A

CD

A

CB

A

BD C



5.4.3 K¡nfhz¤Â‹ cŸt£l ika«

mU»š ju¥g£LŸs ∆ABC Ïš, A+ , AD v‹w 

nfh£L¤ J©lhš ÏU rk¡ T¿l¥g£LŸsJ.

vdnt, BAD DAC+ +BAD+ +BAD+ +=+ + .

Ï§F, AD v‹gJ nfhz ÏUrk bt£o MF«.

xU K¡nfhz¤Âš xU  nfhz¤Â‹ ÏUrk 

bt£o v‹gJ  m¡nfhz¤ij ÏUrk¡ T¿L« nfh£L¤J©L MF«.

mU»š cŸs ∆ABC Ïš AD, BE, CF M»ad 

nfhz ÏUrk bt£ofŸ MF«.

Ïit I v‹w òŸëæš rªÂ¡»‹wd. Ï¥òŸë I 
cŸt£l ika« vd¥gL«.

xU K¡nfhz¤Â‹ _‹W nfhz§fë‹ ÏUrk 

bt£ofŸ rªÂ¡F« òŸë m«K¡nfhz¤Â‹ cŸt£l 

ika« vd¥gL«.

5.4.4  K¡nfhz¤Â‹ R‰W t£l ika«

eh« ika¡F¤J¡ nfhL g‰¿ br‹w tF¥Ãš f‰W m¿ªJŸnsh«.

xU K¡nfhz¤Â‹ ika¡F¤J¡nfhL v‹whš v‹d?

ÑœfhQ« gl§fis¡ ftå¥ngh«.

 (a) (b) (c)

gl« (a) : AD, BC ¡F br§F¤J. Mdhš D, BC Ï‹ ika« mšy.

gl« (b) : AD, BC ¡F br§F¤J k‰W« AD, BC I ÏUrk¡ T¿L»wJ. 

       vdnt, BD = DC.

gl« (c) : XD, BCI ÏUrk¡ T¿L»wJ. XD, BC ¡F br§F¤J nkY« XD

    c¢Á A têna bršy nt©oa mtÁa« Ïšiy.

xU K¡nfhz¤Â‹ g¡f¤Â‹ ika¡F¤J¡ nfhL v‹gJ m¥g¡f¤Â‰F 

br§F¤jhfÎ«, mnj rka« m¥g¡f¤ij ÏU rk¥ ghf§fshfÎ« Ãç¡F« nfhL 

MF«.
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nkYŸs gl¤ij fU¤Âš bfhŸnth«.

Ï§F PQ, RS, MN M»ad BC, AC k‰W« AB Ï‹ ika¡F¤J¡ nfhLfŸ 

MF«. Ïit O éš rªÂ¡»‹wd.O R‰W t£l ika« vd¥gL«.

xU K¡nfhz¤Â‹ _‹W g¡f§fë‹ ika¡F¤J¡ nfhLfS« rªÂ¡F« 

òŸë R‰W t£l ika« vd¥gL«.

F¿¥ò : (i) K¡nfhz« ABC Ïš R‰Wt£l ika« (O), eL¡nfh£L ika« (G), 
br§nfh£L ika« (H) M»ad xnu ne®¡nfh£oš mikÍ«. m¡nfhL 

MŒy® nfhL v‹wiH¡f¥gL»wJ. nkY« OG : GH = 1 : 2 MF«.

(ii) rkg¡f K¡nfhz¤Âš R‰Wt£l ika« (O) eL¡nfh£L ika« (G), 
br§nfh£L ika« (H) , cŸt£l ika« (I) M»ad xnu òŸëæš 

mikÍ«.

5.5  Ãjhfu° nj‰w«

Ãjhfu° (Rkh® 582 ».K. Kjš  497 ».K. tiu) xU äf¢Áwªj, fhy¤ij 

bt‹w fâj nkij. br§nfhz K¡nfhz¤Â‹ g¡f§fë‹ ÏilnaÍŸs 

bjhl®ò Ït® bgaiu¤ jh§»ÍŸsJ. Ïj‹_y« Ït® bga® e‹F m¿a¥gL»wJ.

5.5.1 Ãjhfu° nj‰w«

xU br§nfhz K¡nfhz¤Âš f®z¤Â‹ t®¡fkhdJ k‰w ÏU g¡f§fë‹ 

t®¡f§fë‹ TLjY¡F¢ rk«.

br§nfhz ABCD  Ïš C 90o+C 9=C 9 .

BC , Ca b, Ca b, CAa bA= =a b= =a b, Ca b, C= =, Ca b, CAa bA= =Aa bA  k‰W« AB c=  v‹f.

Ãjhfu° nj‰w¥go,  a b c2 2 2
+ = .

Ï¢rk‹gh£il gy fâjéayhs®fŸ gy 

têfëš ã%Ã¤JŸsd®. eh« Ï§F vëa têæš 

Ãjhfu° nj‰w¤Â‹ ã%gz¤ij¡ fh©ngh«.

A

C
B

M

Q

R N

SPP

O

A

CB

f®z
«

a

b

mo¥g¡f«

c

c
a

u«



g¡f msÎ (a b+a b+a b ) cŸsthW xU rJu¤ij mik¥ngh«. Ïjid¥ ga‹gL¤Â  

a b c2 2 2
+ =  vd ãWtyh«.

rJu¤Â‹ gu¥ò g¡f msé‹ t®¡f« 

v‹gij eh« m¿nth«.

gl¤ÂèUªJ,   (a b+a b+a b ) v‹w g¡f¤ij¡  

bfh©l   rJu¤Â‹ gu¥ò = ( )( )a b( ) 2( )+( )( )a b( )+( )a b( )
 = K¡nfhz« I, II, III, IV Ï‹  

    gu¥òfŸ + rJu« PQRS Ï‹ gu¥ò.

( )( )a b( ) 2( )+( )( )a b( )+( )a b( )  = 4 (br§nfhz K¡nfhz¤Â‹ 

   gu¥ò) + (rJu« PQRS Ï‹ gu¥ò)

( )( )a b( ) 2( )+( )( )a b( )+( )a b( )  =  4 2
1 c2+` j2` j2
1` j1 a b` ja b# #` j# #a b# #a b` ja b# #a b` j

2a b ab2 2a b2 2a b+ +a b+ +a b2 2
+ +

2 2a b2 2a b+ +a b2 2a b  = 2ab c2
+

a b2 2a b2 2a b` +a b+a ba b2 2a b+a b2 2a b  = c2 . vdnt,  Ãjhfu° nj‰w« ã%Ã¡f¥g£lJ.

Ãjhfu° nj‰w«

C 90 ,0 ,o0 ,+C 9=C 9 AB = 5 br.Û.,AC = 4 br.Û.  

 k‰W« BC = 3 br.Û. v‹W cŸsthW  

 br§nfhz TABC I tiuf.

Ïªj K¡nfhz¤Â‹ g¡f 

msÎfis¥ g¡fkhf¡ bfh©l 

rJu§fis tiuf.

rJu§fis 1 r.br.Û. msÎŸs 

ÁW rJu§fshf Ãç¡fÎ«.

ÁW rJu§fëid v©â¥ 

gh®¤jhš Ãjhfu° nj‰w« 

ã%Ã¡f¥g£LéL«.

ABPQ Ïš cŸs rJu§fë‹    

               v©â¡if = 25

BCRS Ïš cŸs rJu§fë‹ v©â¡if = 9

ACMN Ïš cŸs rJu§fë‹ v©â¡if = 16

ABPQ Ïš cŸs rJu§fë‹ v©â¡if = BCSR Ïš cŸs rJu§fë‹  

                        v©â¡if + ACMN Ïš cŸs rJu§fë‹ v©â¡if 

Ãjhfu° nj‰w¤ij ãiwÎ brŒÍ« v©fS¡F¥ Ã¤jhfuì‹ _‹w‹ 

bjhFÂ v‹W bga®.

I II

IIIIV

a            P              b

b

Q

a

b            R              aR              aR

a

S

b
c

c c

c
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vL¤J¡fh£L 5.15

ABCD  Ïš B 90+B 9=B 9 c, AB = 18 br.Û. k‰W« BC = 24 br.Û. våš AC Ï‹ Ús« 

fh©f.

Ô®Î

Ãjhfu° nj‰w¥go, AC2  = AB BC2 2BC2 2BC+
2 2
+

2 2

  = 18 242 2242 224+
2 2
+

2 2

  = 324 + 576

  = 900

∴ AC = 900  = 30 br.Û.

vL¤J¡fh£L 5.16

rJu¤Â‹ R‰wsÎ 40 br.Û våš mj‹ _iy é£l§fë‹ Ús§fë‹ 

TLjš v‹d? 

Ô®Î

rJu¤Â‹ g¡f msit ‘a’ v‹f. AC _iyé£l«.

 rJu« ABCDÏ‹ R‰wsÎ = 4 a myFfŸ

4 a = 40 br.Û. [juÎ]

a = 
4
40  =  10 br.Û.

rJu¤Â‹ x›bthU nfhzK« 90o  k‰W« _iy é£l§fŸ rk«.

ABCD Ïš, AC2  = AB BC2 2BC2 2BC+
2 2
+

2 2

  = 10 102 2102 210+
2 2
+

2 2  = 100 + 100 = 200

AC`  = 200   = 2 100#  = 10 2

  = 10 1.414#  = 14.14 br.Û.

 _iyé£l« AC = _iyé£l« BD

vdnt, _iyé£l§fë‹ Ús§fë‹ TLjš = 14.14 + 14.14 = 28.28 br.Û.

vL¤J¡hf£L 5.17

gl¤Âš PQRD Ïš, PT br§nfhL. 

nkY« PQ = 25 br.Û.,   PR = PR = PR 17 br.Û. k‰W« 

PT = 15 br.Û., QR = QR = QR x br.Û.  våš x Ï‹ 

kÂ¥ò fh©f.

Ô®Î

gl¤ÂèUªJ, QR = QT + TR.

br§nfhz« K¡nfhz« PTQ Ïš,  

PTQ 90o+ Q 9=Q 9 [PT br§nfhL]

P

Q R
T

25
 br.Û

17 b
r

.Û

15
 b

r
.Û

x br.Û



Ï¥nghJ QT, TR Ï‹ kÂ¥òfis¡ fh©ngh«.

Ãjhfu° nj‰w¥go,

PQ2  = PT QT2 2QT2 2QT+
2 2
+

2 2

PQ PT2 2` -  =  QT2

QT2`  =  25 152 2152 215-

  = 625 - 225 = 400
QT =  400  = 20 br.Û. .....(1)

br§nfhz K¡nfhz« PTR Ïš,PTR Ïš,PTR
Ãjhfu° nj‰w¥go, PR2  = PT TR2 2TR2 2TR+

2 2
+

2 2

TR2`  = PR PT2 2PT2 2PT-

  = 17 152 2152 215-

  = 289 -  225 =  64
TR = TR = TR 64  = 8 br.Û.. ..... (2)

(1), (2) ÏèUªJ QR = QT + TR
  = 20 + 8 = 28 br Û.

vL¤J¡fh£L 5.18

br›tf tot taè‹ Ús mfy§fŸ Kiwna 40Û, 30Û  _iyé£l¤Â‹ 

têna xU _iyæèUªJ k‰bwhU _iyia milªjhš Ûj¥gL¤j¥gL« öu« 

v›tsÎ?

Ô®Î

juÎ : br›tf taš ABCD Ï‹ Ús« = 40 Û, mfy« = 30 Û, B 90o+B 9=B 9

br§nfhz K¡nfhz« ABC Ïš,

Ãjhfu° nj‰w¥go,

AC2  = AB BC2 2BC2 2BC+
2 2
+

2 2

  = 30 402 2402 240+
2 2
+

2 2

  = 900 + 1600
  = 2500

AC`  = 2500
  = 50 Û

A ÏèUªJ C ¡F B têna,

 öu« = 30 + 40
  = 70 Û

 Ûj¥gL¤j¥gL« öu« = 70 - 50
  = 20 Û.
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gæ‰Á 5.3

 1. rçahd éilia¤ nj®ªbjL¤J vGJf.

(i) K¡nfhz¤Â‹ ika¡ nfhLfŸ rªÂ¡F« òŸë .......... 

(A) cŸ t£l ika« (B) t£l« ika«

(C) br§nfh£L ika« (D) eL¡nfh£L ika«

(ii) K¡nfhz¤Â‹ F¤J¡ nfhLfŸ rªÂ¡F« òŸë .......... 

(A) cŸ t£l ika« (B) t£l« ika«

(C) br§nfh£L ika« (D) eL¡nfh£L ika«

(iii) K¡nfhz¤Â‹ nfhz ÏU rk bt£ofŸ rªÂ¡F« òŸë .......... 

(A) cŸ t£l ika« (B) t£l« ika«

(C) br§nfh£L ika« (D) eL¡nfh£L ika«

(iv) K¡nfhz¤Â‹ ika¡ F¤J¡ nfhLfŸ rªÂ¡F« òŸë .......... 

(A) cŸ t£l ika« (B) R‰W t£l ika«

(C) br§nfh£L ika« (D) eL¡nfh£L ika«

 2. ÏUrk g¡f K¡nfhz« ABC Ïš AB = AC k‰W« B 65+B 6=B 6 c våš Fiwªj 

ÚsKila g¡f« vJ?

 3. br§nfhz K¡nfhz« PQR Ïš,  PQ = 10 br.Û. k‰W« PR = PR = PR 24 br.Û.  våš

QR Ï‹ Ús« fh©f? ( P+  = 90°)

 4. ÑnH bfhL¡f¥g£l g¡f msÎfŸ br§nfhz K¡nfhz¤ij mik¡Fkh?

  AB = 25 br.Û., BC = 24 br.Û., AC =  7br.Û.

 5. ∆PQR Ïš P+  = 25° , Q+  = 65° våš ∆PQR br§nfhz K¡nfhz« 

MFkh?  nkY« PQ = 4 br.Û., PR = PR = PR 3 br.Û. våš QR Ï‹ Ús« fh©f.

 6. 15 Û ÚsKŸs xU Vâ Rt‰¿š 12 Û cau¤Âš cŸs r‹diy¤ bjhL»wJ 

våš Rt‰¿‰F« Vâ¡F« Ïilna jiuæš cŸs bjhiyit¡ fh©f?

 7. 10 br.Û. ÚsKŸs rkg¡f K¡nfhz¤Â‹ F¤J¡nfh£o‹ Ús« v‹d?

 8. 12, 5, 13 v‹w v©fŸ Ãjhfuì‹ _‹w‹ 

bjhFÂahf mikÍkh?

 9. xU Vâ 16 mo cau¤Âš cŸs Ïu©lhtJ 

kho r‹dè‹ Ñœ¥ gFÂia¤ bjhLkhW 

cŸsJ. Vâæ‹ mo¥ghf« jiuæš 12 mo 

bjhiyéš cŸsJ. t®z« óRgt® t®z§fis¡ 

fy¡F«nghJ g¡f¤J Å£L¡fhuç‹ ehŒ 

Vâia¤ jŸë éLjhš Vâ nkY« 2 mo 

bjhiyÎ ef®»wJ våš Vâ bjhL« cau¤ij¡ 

fh©f.



5.6  t£l§fŸ

Ñœ¡fhQ« bghU£fis Ú§fŸ m¿ªÂU¥Õ®fŸ. mt‰¿‹ tot§fis¡ 

Tw ÏaYkh?

 (m) äÂ t©oæ‹ r¡fu«

 (M) njÁa¢ Á‹d¤ÂYŸs mnrhf¢ r¡fu«

 (Ï) KG ãyÎ

M«. c§fŸ éil t£l«. Vbdåš,  xU js¤Âš xU ãiyahd òŸë¡F« 

rk bjhiyéš efU« òŸë¡F«  ÏilnaÍŸs öu« khwhkèU¥gjhš mij xU 

t£l« vd m¿ayh«.

t£l¤Â‹ tiuaiw

t£l« v‹gJ  xU js¤Âš cŸs ãiyahd 

òŸëæèUªJ rk bjhiyéš efU« òŸëæ‹ ãak¥ ghij 

MF«.

ãiyahd òŸë t£l ika« vd¥gL«. rk bjhiyÎ 

Mu« vd¥gL«.

gl¤Âš O v‹gJ  t£l ika«. nkY« OA, OB, OC 
M»ad Mu§fŸ.

 Ï§F, OA = OB = OC = r MF«.

F¿¥ò: xU t£l¤Âš cŸs mid¤J Mu§fS« rk ÚsKilait.

eh©

t£l¤Â‹ ÛJŸs ÏU òŸëfis Ïiz¡F« 

nfh£L¤ J©L eh© vd¥gL«.

gl¤Âš CD, AB, EF M»ad eh©fŸ MF«. 

Ï§F eh© AB, t£l ika« O têna brš»wJ.

é£l«

t£l ika¤Â‹ têna bršY« eh© é£l« 

vd¥gL«. t£l¤Âš tiua¥gL« äf¥ bgça eh© é£l« MF«.

gl¤Âš, AOB v‹gJ xU é£l«. AB Ï‹ ika« O. OA = OB = Mu« MF«.

vdnt, é£l« = 2 × Mu« (mšyJ) Mu« = (é£l«) ÷ 2

F¿¥ò: (i) x›bthU é£l¤Â‹ ikaK« t£l ika« MF«.

(ii) t£l¤Âš tiua¥gL« mid¤J é£l§fS« xU òŸë 

tê¡nfhLfshF«. mit rªÂ¡F« òŸë, t£l ika« MF«.
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xU t£l¤Â‹ bt£L¡ nfhLfŸ

xU t£l¤Â‹ ÏU òŸëfis bt£o¡ 

bfh©L bršY« nfhL bt£L¡ nfhL 

vd¥gL«.

ju¥g£LŸs gl¤Âš, AB xU bt£L¡ 

nfhL.  ÏJ t£l¤ij A, B vD« ÏU òŸëfëš 

bt£o¡ bfh©L brš»wJ. j‰nghJ AB
vD« bt£L¡ nfh£il Ñœ¥òwkhf ef®¤J.

mJ A1B1, A2B2, ......, v‹w òŸëfëš bt£o¡ 

bfh©nl bršY«.

ÑnH ef®¤J« nghJ A¡F« B¡F« ÏilnaÍŸs bjhiyÎ FiwªJ bfh©nl 

bršY«. xU ãiyæš, bt£L¡ nfhL AB, t£l¤ij L v‹w xU òŸëæš k£L« 

bjh£L¢ bršY«. Ïªãiyæš, LM v‹w nfhL bjhLnfhlhf khW»wJ. ÏJ 

t£l¤ij xU òŸëæš bjh£L¢ bršY«.

bjhLnfhL

bjhLnfhL v‹gJ t£l¤Âid xU òŸëæš k£L« bjh£L¢ bršY« 

nfhL MF«. bjh£L¢ bršY« m¥òŸëia¤ bjhLòŸë vd miH¡»nwh«.

t£l éš

gl¤Âš AB eh©. Ïªj eh© t£l¤ij Ïu©lhf¥ 

Ãç¡»wJ.

tisªj gFÂfŸ ALB k‰W« AMB M»ad t£l 

éš vd¥gL«.

t£l éš ‘
!

’ v‹w F¿ahš F¿¥Ãl¥gL«. 

Ï§F Á¿a éš ALB
!

ÁW t£l éš v‹W«

bgça  éš AMB
!

bgUt£l éš v‹W« miH¡f¥gL«.

t£l¥ gFÂ

t£l¤ij xU eh© Ïu©L gFÂahf¥ 

Ãç¡»wJ. x›bthU gFÂÍ« t£l¥ gFÂ vd¥gL«.

Á¿a t£l éšiy¡ bfh©l gFÂ ÁW t£l¥ 

gFÂ MF«.

bgU t£l éšiy¡ bfh©l, gFÂ bgU 

t£l¥ gFÂ vd¥gL«.

A

B A1

B1 A2

BB2

L M
N



t£l¡ nfhz¥ gFÂ

xU t£l¤Âš Ïu©L Mu§fshY«, mj‹ t£l 

éšyhY« milgL« gFÂna t£l¡ nfhz¥ gFÂ 

vd¥gL«.

Ï›t£l¤Âš, ÁW gu¥ò OALB ÁW t£l¡ nfhz¥ 

gFÂ v‹W«, bgUgu¥ò OAMB bgU t£l¡ nfhz¥ gFÂ

v‹W« miH¡f¥gL«.

gæ‰Á 5.4

 1. rçahd éilia¤ nj®ªbjL¤J vGJf.

(i) .......... v‹gJ t£l ika¤Â‰F« t£l¤Â‹ nkš cŸs òŸë¡FKŸs öu« 

MF«.

(A) gFÂ (B) Ús« (C) é£l« (D) Mu«

(ii) é£l¤Â‰F« Mu¤Â‰FKŸs bjhl®ò .........

(A) Mu« = 2 × é£l« (B) Mu« = é£l« + 2
(C) é£l« = Mu« + 2 (D) é£l« = 2 × Mu«

(iii) t£l¤Â‹ äf¥ bgça eh© ..........

(A) Mu«  (B) bt£L¡ nfhL

(C) é£l«  (D) bjhLnfhL

 2. t£l¤Â‹ ÏU é£l§fë‹ Ús§fë‹ TLjš 200 ä.Û. våš 

m›t£l¤Â‹ Mu¤Âid br.Û. Ïš fh©f.

 3. tiuaW: t£l¥ gFÂ, t£l¡ nfhz¥ gFÂ.

 4. tiuaW: t£l éš.

 5. tiuaW: bjhLnfhL k‰W« bt£L¡nfhL.
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  xU K¡nfhz¤Â‹ _‹W nfhz§fë‹ TLjš 180° MF«.

K¡nfhz¤Â‹ VnjD« xU g¡f¤ij Ú£odhš V‰gL« K¡nfhz¤Â‹ 

btë¡nfhzkhdJ mj‹ cŸbsÂ®¡ nfhz§fë‹ TLjY¡F¢ rkkhF«.

xU K¡nfhz¤Â‹ VnjD« ÏU g¡f msÎfë‹ TLjš _‹whtJ g¡f msit 

él mÂf«.

 ÏU js cUt§fŸ x‹¿‹ ÛJ x‹W rçahf¥ bghUªÂdhš mit r®t rk« 

vd¥gL«. Ïij ‘/ ’ v‹w F¿p£o‹ _y« F¿¡fyh«.

ÏU K¡nfhz§fëš VnjD« xU K¡nfhz¤Â‹ _‹W g¡f§fS« _‹W 

nfhz§fS« Kiwna   k‰bwh‹¿‹ _‹W g¡f§fS¡F« _‹W nfhz§fS¡F« 

rk« våš mit r®t rk K¡nfhz§fŸ vd¥gL«. 

g–g–g bfhŸif : xU K¡nfhz¤Â‹ _‹W g¡f§fŸ Kiwna k‰bwhU 

K¡nfhz¤Â‹ _‹W g¡f§fS¡F¢ rk« våš m›éU K¡nfhz§fS« r®t 

rk« MF«.

g–nfh–g bfhŸif : xU K¡nfhz¤Â‹ ÏU g¡f§fS« mit cŸsl¡»a 

nfhzK« Kiwna k‰bwhU K¡nfhz¤Â‹ ÏU g¡f§fS¡F« mit cŸsl¡»a 

K¡nfhz¤Â‰F« rkbkåš m›éU K¡nfhz§fS« r®t rkkhF«.

nfh–g–nfh  bfhŸif :xU K¡nfhz¤Â‹ ÏU nfhz§fS« mt‰whš Ïizªj 

g¡fK« k‰bwhU K¡nfhz¤Â‹ ÏU nfhz§fS¡F« mt‰whš Ïizªj 

g¡f¤Â‰F« rkkhdhš, m›éU K¡nfhz§fS« r®t rk K¡nfhz§fshF«.

br–f–g bfhŸif : xU br§nfhz K¡nfhz¤Â‹ f®zK« br§ nfhz¤ij 

cŸsl¡»a g¡f§fëš x‹W« Kiwna k‰bwhU br§nfhz K¡nfhz¤Â‹ 

f®z¤Â‰F« k‰W« br§nfhz¤ij cŸsl¡»a g¡f§fëš x‹W¡F« rkkhf 

ÏUªjhš m›éU K¡nfhz§fS« r®t rk« MF«.

eL¡nfh£L ika« : K¡nfhz¤Â‹ eL¡nfhLfŸ rªÂ¡F« òŸëahdJ, 

m«K¡nfhz¤Â‹ eL¡nfh£L ika« MF«.

br§nfh£L ika« : K¡nfhz¤Â‹ F¤J¡nfhLfŸ rªÂ¡F« òŸë 

K¡nfhz¤Â‹ br§nfh£LikakhF«.

cŸ t£l ika« :xU K¡nfhz¤Â‹ _‹W nfhz§fë‹ ÏUrk bt£ofŸ 

rªÂ¡F« òŸë m«K¡nfhz¤Â‹ cŸt£l ika« vd¥gL«.

R‰W t£l ika« : xU K¡nfhz¤Â‹ _‹W g¡f§fë‹ ika¡F¤J¡ 

nfhLfS« rªÂ¡F« òŸë R‰W t£l ika« vd¥gL«.



t£l« : t£l« v‹gJ js¤Âš cŸs ãiyahd òŸëæèUªJ rk bjhiyéš 

efU« òŸëæ‹ ãak¥ ghij MF«.

eh© : t£l¤Â‹ ÛJŸs ÏU òŸëfis Ïiz¡F« nfh£L¤ J©L eh© 

vd¥gL«.

é£l« : t£l ika¤Â‹ têna bršY« eh© é£l« vd¥gL«.

bt£L¡ nfhL : t£l¤Â‹ ÏU òŸëfis bt£o¡ bfh©L bršY« nfhL 

bt£L¡ nfhL vd¥gL«.

bjhLnfhL :bjhLnfhL v‹gJ t£l¤Âid xU òŸëæš k£L« bjh£L¢ bršY« 

nfhL MF«. bjh£L¢ bršY«  m¥òŸëia¤ bjhLòŸë vd miH¡»nwh«.

t£l¥ gFÂ : t£l¤ij xU eh© Ïu©L gFÂahf¥ Ãç¡»wJ. x›bthU gFÂÍ« 

t£l¥ gFÂ vd¥gL«.

t£l¡ nfhz¥ gFÂ : xU t£l¤Âš Ïu©L Mu§fshY«, mj‹ t£l éšyhY« 

milgL« gFÂna t£l¡ nfhz¥ gFÂ vd¥gL«.

fâj k‹w brašghL

r®trk¤ j‹ikæ‹ K¡»a¤Jt«

ekJ m‹whl thœéš, r®trk¤ j‹ikia gy Ïl§fëš ga‹gL¤J»‹nwh«. 

ekJ Å£oš cŸs miwæ‹ Ïu£il fjÎfŸ x‹W¡F x‹W r®t rk«. bgU«ghY« 

ekJ Å£o‹ K‹ thr‰fjÎfŸ x‹W¡F x‹W r®t rk«. gwitfë‹ Ïw¡iffŸ 

x‹W¡F x‹W r®t rk«. kåjå‹ clyik¥Ãš iffŸ, fhšfŸ ngh‹wit x‹W¡F 

x‹W r®t rk«. ÏJnghy gy cjhuz§fis eh« Twyh«.

thåš gwitfŸ gw¡»‹wnghJ mit xU 

K¡nfhz tot¤ij mik¡»‹wd. ÏÂš K‹dhš 

gw¡F« gwitæ‹ têahf xU ika¡ nfh£il tiuªjhš 

mJ r®t rk¤ j‹ik bgWtij m¿ayh«. Ïªj mik¥Ãš 

r®t rk¤j‹ik Fiyªjhš bjhl®ªJ tU« gwitfë‹ 

ãiy¥ò¤ j‹ik FiwªJ mt‰whš gw¡f ÏayhJ.

Ï¥nghJ, Ïa‰ifæY« ekJ m‹whl thœéY« 

r®t rk¤ j‹ikia ga‹gL¤J« totik¥ò¡fis¡ 

f©l¿a Ka‰Á brŒf.
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brŒKiw toéašbrŒKiw toéaš

6brŒKiw toéaš

6.1 m¿Kf«

gH§fhy v»¥Âa®fŸ ãy§fis ms¤jš, f£ll« f£Ljš 

M»at‰¿š j§fŸ ga‹gh£L m¿it btë¥gL¤ÂÍŸsd®. 

gH§fhy¡ »nu¡f®fŸ brŒKiw tot¡fâj¤ij¤ j§fŸ 

fyhrhu¤Âš ga‹gL¤Âd®. msÎnfhš k‰W« ftuha« Ït‰iw¥ 

ga‹gL¤Â bgU« éa¥gë¡f¡Toa tiujšfis¢ brŒJŸsd®.

toéaš v‹gJ gH§fhy fâj¥ ÃçÎfSŸ x‹W. m¿Kiw 

toéaš, brŒKiw toéaš vd ÏU bgU« gFÂfshf toéaš 

Ãç¡f¥gL»wJ. m¿Kiw toéayhdJ toéaš bfhŸiffis 

cjé¥ gl§fŸ _ykhf és¡F»wJ. toéaš fUéfis¡ bfh©L 

gl§fis¤ Jšèakhf v›thW tiutJ v‹gij¢ brŒKiw 

toéaš és¡F»wJ.

K‹ tF¥òfëš, Áy tot fâj cUt§fë‹ tiuaiw, 

g©òfŸ k‰W« gu¥ò fhz cjÎ« N¤Âu§fis eh« f‰WŸnsh«. 

Ïªj m¤Âaha¤Âš nkY« Áy rkjs tot¡ fâj cUt§fis 

tiua¡ f‰ngh«.

6.1 6.1 m¿Kf«

6.2 6.2 eh‰fu«

6.3 rçtf«

6.4 Ïizfu«

6.5 rhŒrJu«

6.6 br›tf« k‰W« rJu«br›tf« k‰W« rJu«

6.7 bghJika t£l§fŸbghJika t£l§fŸ
bfs° (Gauss)

[1777-1855]

bfs° xU 

b#®khåa¡ 

fâjnkij. 

mt® jkJ 17M« 17M« 17
taÂš p-nfhz« 

(p-(p-(  g¡f§fŸ cŸs 

xG§F gynfhz«) 

tiutij 

MuhŒªjh®. Ï§F 

p v‹gJ xU 

gfh v©. p = 3
k‰W« p = 5 v‹w 

g¡f§fS¡F 

k£Lnk gynfhz« 

tiutJ m¿a¥ 

g£oUªjJ.

p  xU ~bg®kh£ 

gfh v©zhf 

( 2 1)p( 2p( 2
n2

= +( 2= +( 2

ÏUªjhš k£Lnk 

xG§F p-nfhz« 

tiuaKoÍ« 

v‹gij bfs° 

f©LÃo¤jh®.
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6.2 eh‰fu«

6.2.1 m¿Kf«

VHh« tF¥Ãš eh« eh‰fu« g‰¿Í«, 

mt‰¿‹ g©òfŸ g‰¿Í« f‰w¿ªJŸnsh«. 

mt‰iw ãidÎ T®nth«. 

gl«. 6.1 Ïš, A, B, C, D v‹w eh‹F 

òŸëfŸ xU js¤Âš cŸsd. vªj _‹W 

òŸëfS« xnu nfh£oš mikaéšiy.

AB, BC, CD, DA  ÏitfŸ Kiwna x‹iwbah‹W c¢Áfëš 

rªÂ¡»‹wd.  xU js¤Âš  eh‹F g¡f§fshš milg£l cUt« eh‰fu« v‹gij 

eh« m¿nth«. Ïj‹ eh‹F nfhz msÎfë‹ TLjš 360° MF«.

^ h,^ h,AB^ hAB AD^ hAD , ^ hAB^ hAB,B^ h,BC^ hC , ^ hBC,^ hBC,CD^ hCD , ^ h,^ h,CD^ hCD DA^ hDA  ÏitfŸ mL¤jL¤j 

g¡f§fshF«. AC , BD  v‹gd _iyé£l§fŸ MF«.

EA, E B, E C k‰W« E D (mšyJ E DAB, EABC, E BCD, E CDA) v‹gd CDA) v‹gd CDA
eh‰fu« ABCD Ï‹ nfhz§fŸ MF«.

∴EA + E B + E C + E D = 360°

F¿¥ò: (i) eh‰fu¤Â‰F¥ bgaçL«nghJ xU t£l¢ R‰¿š ABCD v‹nwh 

BCDA v‹nwh F¿¡f nt©L«.

(ii) rJu«, br›tf«, rhŒrJu«, Ïizfu«, rçtf« v‹gd 

všyh« eh‰fu tiffŸ MF«.

(iii) xU eh‰fu¤Âš eh‹F c¢ÁfŸ, eh‹F g¡f§fŸ, eh‹F 

nfhz§fŸ k‰W« Ïu©L _iyé£l§fŸ cŸsd.. 

6.2.2 eh‰fu¤Â‹ gu¥gsÎ

ABCD v‹w eh‰fu¤Âš BD  v‹gJ xU 

_iyé£lkhF«.

AE ,  FC  v‹gd Kiwna A, C v‹w 

c¢ÁfëèUªJ _iyé£l« BD  ¡F tiua¥ 

g£l F¤J¡nfhLfshF«.

gl« 6.2 Ïš ÏUªJ

gl« 6.1

gl« 6.2
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eh‰fu« ABCD æ‹ gu¥gsÎ

= ABD3 Ï‹ gu¥gsÎ + 3 BCD Ï‹ gu¥gsÎ

= 2
1 BD AE# #BD# #BD + 2

1 BD CF# #BD# #BD

= 2
1 BD# #BD# #BD ^ hAE^ hAE CF^ hCF+^ h+

 = 
2
1 × d × (h (h (

1
 + h

2 
) rJu myFfŸ

Ï§F BD ,d,d,= AE h1=  k‰W« CF h2= .

xU eh‰fu¤Â‹ gu¥gsthdJ, _iyé£l¤Â‹ Ús« k‰W« vÂ® 

c¢ÁfëèUªJ _iyé£l¤Â‰F tiua¥gL« br§F¤J¡ nfh£L¤ J©Lfë‹ 

Ús§fë‹ TLjš, Ïitfë‹ bgU¡f‰ gyåš ghÂahF«.

A = 
2
1  d (h

1
 + h

2 
) ÏÂš ‘d’ v‹gJ eh‰fu¤Â‹ _iyé£l¤Â‹ Ús«,  h

1
 k‰W« 

h
2
 v‹git _iyé£l¤Â‹ vÂ® c¢ÁfëèUªJ _iyé£l¤Â‰F tiua¥gL« 

br§F¤J¡ nfh£L¤J©Lfë‹ Ús« MF«.

fh»j ko¥ò Kiwia¥ ga‹gL¤Â, A = 
2
1 d (d (d h (h (

1
 + h

2 
) v‹gij¢ rçgh®.

6.2.3  eh‰fu« mik¤jš

Ï›tF¥Ãš xU eh‰fu¤ij tiuÍ« Kiwia eh« f‰ngh«.

xU eh‰fu¤ij tiua Kjèš bfhL¡f¥g£l étu§fëèUªJ xU 

K¡nfhz¤ij tiua nt©L«. Ã‹d® eh‹fhtJ c¢Á f©l¿a¥gL»wJ.

xU K¡nfhz« tiua x‹W¡bfh‹W bjhl®g‰w _‹W msÎfŸ njit. 

eh‹fh« c¢Áia¡ fhz nkY« Ïu©L x‹W¡bfh‹W bjhl®g‰w msÎfŸ 

njit. vdnt xU eh‰fu« tiua x‹W¡bfh‹W bjhl®g‰w IªJ msÎfŸ 

njit.

Ã‹tU« msÎfŸ bfhL¡f¥g£lhš eh‰fu¤ij tiuayh«.

 (i) eh‹F g¡f§fŸ, xU _iyé£l«

 (ii) eh‹F g¡f§fŸ, xU nfhz«

 (iii) _‹W g¡f§fŸ, xU _iyé£l« k‰W« xU nfhz«

 (iv) _‹W g¡f§fŸ, Ïu©L nfhz§fŸ

 (v) Ïu©L g¡f§fŸ, _‹W nfhz§fŸ

209

F¿p£L Kiw:

(i) br§F¤J (= ):
PQ = RS våš PQ , RS v‹gd

      x‹W¡bfh‹W br§F¤jhdit.

(ii) Ïiz ( | | ):
PQ  | | RS våš PQ , RS v‹gd

     x‹W¡bfh‹W Ïizahdit.



6.2.4 eh‹F g¡f§fS«, xU _iyé£lK« bfhL¡f¥g£oU¡F« nghJ                        

    eh‰fu« mik¤jš

vL¤J¡fh£L 6.1

AB = 4 br.Û., BC = 6 br.Û., CD = 5.6 br.Û., DA = 5 br.Û., k‰W« AC = 8  br.Û. 

v‹w msÎfŸ bfh©l ABCD v‹w eh‰fu« mik¤J mj‹ gu¥gsit¡ fh©f.

Ô®Î

juÎ: AB = 4 br.Û., BC = 6 br.Û., CD = 5.6 br.Û.,

DA = 5 br.Û., k‰W«  AC = 8 br.Û.

eh‰fu« mik¤jš

gl« 6.4

tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : 4 br.Û. ÚsKila AB v‹w xU nfh£L¤ J©il tiuaÎ«.

go 3 : A IÍ« B IÍ« ika§fshf¡ bfh©L Kiwna 8 br.Û., 6 br.Û. 

Mu§fis cila Ïu©L t£l éšfŸ tiuaÎ«. mit C Ïš 

bt£l£L«.

go 4 : AC  k‰W« BC  I tiuaÎ«.

go 5 : AIÍ« CIÍ« ika§fshf¡ bfh©L Kiwna 5 br.Û., 5.6 br.Û., 

Mu§fisÍila Ïu©L t£l éšfŸ tiuaÎ«. mit D Ïš 

bt£l£L«.

go 6 : AD  k‰W« CDI tiuaÎ«. ABCD njitahd eh‰fu« MF«.

go 7 : B, D æèUªJ Kiwna BE = AC   k‰W« DF = AC  M»at‰iw 

tiuaÎ«. BE, DF Ït‰¿‹ Ús§fis¡ fhzÎ«. BE = h
1
=3 br.Û.,

DF = h
2
=3.5 br.Û. AC = d = d = d 8 br.Û MF«.

gl« 6.3
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gu¥gsÎ fz¡»Ljš:

eh‰fu« ABCD Ïš, d = 8 br.Û., h
1
=3 br.Û. k‰W« h

2
=3.5 br.Û.

 eh‰fu« ABCD Ï‹ gu¥gsÎ = 
2
1 d ^ hh h^ hh h

1 2^ h1 2
h h
1 2

h h^ hh h
1 2

h hh h+h h^ hh h+h h
1 2+1 2^ h1 2+1 2

h h
1 2

h h+h h
1 2

h h^ hh h
1 2

h h+h h
1 2

h h

  
2
1 8 3 3 5.3 5.= +8 3= +8 3= +
2

= +
2
1= +1 ^= +^= +^8 3^8 3= +^= +8 3= +8 3^8 3= +8 3h8 3h8 3= +h= +8 3= +8 3h8 3= +8 3 h= +

  .
2
1 8 6 5# #8 6# #8 6=

  = 26 br.Û 2.

6.2.5 eh‹F g¡f§fS«, xU nfhzK« bfhL¡f¥g£oU¡F« nghJ eh‰fu« 
    mik¤jš

vL¤J¡fh£L 6.2

AB = 6 br.Û., BC = 4 br.Û., CD = 5 br.Û., DA = 4.5 br.Û. k‰W« EABC = 100°
v‹w msÎfŸ bfh©l eh‰fu« mik¤J mj‹ gu¥gsit¡ fhzÎ«.

Ô®Î

juÎ:

AB = 6 br.Û., BC = 4 br.Û., CD = 5 br.Û., DA = 4.5 br.Û. k‰W« EABC = 100°

eh‰fu« mik¤jš

                                                       gl« 6.6

tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : 4 br.Û., ÚsKila BC v‹w xU nfh£L¤ J©il tiuaÎ«.

gl« 6.5



go 3 : BC v‹w nfh£L¤J©o‹ nkš B Ïš E CBX = 100° cŸsthW 

  BXI mik¡fÎ«.

go 4 : B I ikakhf¡ bfh©L 6 br.Û., MuKila xU t£l éš 

tiuaÎ«. ÏJ BXI A Ïš bt£l£L«.

go 5 : CA v‹w nfh£L¤ J©il tiuaÎ«. C, A Ït‰iw ika§fshf¡ 

bfh©L Kiwna 5 br.Û., 4.5 br.Û., Mu§fisÍila Ïu©L 

t£l éšfŸ tiuf. Ïit D Ïš bt£l£L«.

go 6 : CD  k‰W« AD  I tiuaÎ«.

  ABCD njitahd eh‰fu« MF«.

go 7 : B, D æèUªJ Kiwna BF = AC  k‰W« DE = AC   M»at‰iw 

tiuaÎ«. BF, DE Ït‰¿‹ Ús§fis¡ fhzÎ«. BF = h
1
=3 br.Û.,

DE = h
2
=2.7 br.Û. AC = d = d = d 7.8 br.Û MF«.

gu¥gsÎ fz¡»Ljš:

eh‰fu« ABCD Ïš, d = 7.8 br.Û., h
1
=3 br.Û. k‰W« h

2
=2.7 br.Û.

 eh‰fu« ABCD Ï‹ gu¥gsÎ = 
2
1 d ^ hh h^ hh h

1 2^ h1 2
h h
1 2

h h^ hh h
1 2

h hh h+h h^ hh h+h h
1 2+1 2^ h1 2+1 2

h h
1 2

h h+h h
1 2

h h^ hh h
1 2

h h+h h
1 2

h h

     . .
2
1 7 8 3 2. .3 2. .7= +. .= +. .
2

= +
2
1= +1 7 8= +7 8. .7 8. .= +. .7 8. .3 2= +3 2. .3 2. .= +. .3 2. .^= +^= +^= +^= +. .= +. .^. .= +. .h= +h= +. .= +. .h. .= +. . h= + = 7.8 .

2
1 5 78 .5 78 .# #7.# #7.8 .# #8 .

     = 22.23 br.Û 2.

6.2.6 _‹W  g¡f§fŸ, xU _iyé£l« k‰W« xU nfhz« bfhL¡f¥ 

    g£oU¡F«nghJ  eh‰fu« mik¤jš

vL¤J¡fh£L 6.3

PQ = 4 br.Û., QR = QR = QR 6 br.Û., PR = PR = PR 7 br.Û., PS = 5 br.Û. k‰W« E PQS = 40° v‹w 

msÎfŸ bfh©l PQRS v‹w eh‰fu« mik¤J mj‹ gu¥gsit¡ fz¡»lÎ«.

Ô®Î

juÎ: PQ = 4 br.Û., QR = QR = QR 6 br.Û., PR = PR = PR 7 br.Û.,

PS = 5 br.Û. k‰W« E PQS = 40°
eh‰fu« mik¤jš

tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš 

bfhL¡f¥g£l msÎfis¡ F¿¡fÎ«.

go 2 : 4 br.Û., ÚsKŸs PQ v‹w nfh£L¤ J©il 

tiuaÎ«.

go 3 : P, Q M»at‰iw ika§fshf¡ bfh©L 

Kiwna  7 br.Û., 6 br.Û. Mu§fisÍila 

Ïu©L t£l éšfŸ tiuaÎ«. mit R Ïš 

bt£l£L«.
gl« 6.7
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gl«. 6.8

go 4 : PR  k‰W« QR  I tiuaÎ«.

go 5 : PQ  v‹w nfh£L¤J©o‹ nkš Q Ïl¤J PQT  = 40° cŸsthW

QT  I mik¡fÎ«

go 6 : P ia ikakhf¡ bfh©L 5 br.Û., MuKila t£léš x‹W 

tiuaÎ«. ÏJ QT  I S Ïš bt£L»wJ.

go 7 : PS  I tiuaÎ«.

  PQRS njitahd eh‰fu« MF«.    

go 8 : Q, S æèUªJ Kiwna QX = PR   k‰W« SY = PR   M»at‰iw 

tiuaÎ«. QX, SY Ït‰¿‹ Ús§fis¡ fhzÎ«.

QX = h
1
=3.1 br.Û., SY = h

2
=3.9 br.Û., PR = PR = PR d = d = d 7 br.Û. MF«.

gu¥gsÎ fz¡»Ljš:

PQRS v‹w eh‰fu¤Âš, h
1
=3.1 br.Û., h

2
=3.9 br.Û. k‰W« d = d = d 7 br.Û.

 eh‰fu« PQRS Ï‹ gu¥gsÎ =  
2
1 d ^ hh h^ hh h

1 2^ h1 2
h h
1 2

h h^ hh h
1 2

h hh h+h h^ hh h+h h
1 2+1 2^ h1 2+1 2

h h
1 2

h h+h h
1 2

h h^ hh h
1 2

h h+h h
1 2

h h

      . .2
1 7 3 1 3. .1 3. .9= +. .+. .1 3+1 3. .1 3. .+. .1 3. .^ ^7 3^7 3h7 3h7 3 h

      7 72
1
# #7 7# #7 7=

      = 24.5 br.Û 2.

6.2.7  _‹W g¡f§fS« k‰W« Ïu©L nfhz§fS« bfhL¡f¥g£oU¡F« nghJ 

      eh‰fu« mik¤jš

vL¤J¡fh£L 6.4

AB = 6.5 br.Û., AD = 5 br.Û., CD = 5 br.Û., E BAC = 40° k‰W« EABC = 50°
v‹w msÎfŸ bfh©l ABCD v‹w eh‰fu« mik¤J mj‹ gu¥gsit¡ fhzÎ«.



Ô®Î

juÎ:

AB = 6.5 br.Û., AD = 5 br.Û., CD = 5 br.Û.,

E BAC = 40° k‰W« EABC = 50°

eh‰fu« mik¤jš

gl« 6.10

tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : 6.5 br.Û. ÚsKila AB v‹w xU nfh£L¤ J©il tiuaÎ«.

go 3 : AB v‹w nfh£L¤J©o‹ nkš A Ïš E BAX = 40° cŸsthW«,

B Ïš EABY = 50° cŸsthW« AX , BYfis tiuf. AX , BYÏit 

C Ïš bt£l£L«.

go 4 : A k‰W« C fis ika§fshf¡ bfh©L 5 br.Û., Mu¤Â‰F 

  ÏU t£l éšfŸ tiuaÎ«. mit D Ïš bt£l£L«.

go 5 : AD  k‰W« CD  I tiuaÎ«.

  ABCD njitahd eh‰fu« MF«.

go 6 : B, D æèUªJ Kiwna BC = AC  k‰W«  DE = AC  M»at‰iw 

tiuaÎ«. 

  BC, DE Ït‰¿‹ Ús§fis fhzÎ«. BC = h
1
=4.2 br.Û., 

  DE = h
2
=4.3 br.Û., k‰W« AC = d = d = d 5 br.Û. MF«.

gl«. 6.9
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gu¥gsÎ fz¡»Ljš

ABCD v‹w eh‰fu¤Âš, d = 5 br.Û., d = 5 br.Û., d h
1
=4.2 br.Û. k‰W« h

2
=4.3 br.Û.

 eh‰fu« ABCD Ï‹ gu¥gsÎ =  
2
1 d ^ hh h^ hh h

1 2^ h1 2
h h
1 2

h h^ hh h
1 2

h hh h+h h^ hh h+h h
1 2+1 2^ h1 2+1 2

h h
1 2

h h+h h
1 2

h h^ hh h
1 2

h h+h h
1 2

h h

      . .2
1 5 4 2 4. .2 4. .3= +. .+. .2 4+2 4. .2 4. .+. .2 4. .^ ^5 4^5 4h5 4h5 4 h

      .
2
1 5 8 5# #5 8# #5 8=  = 21.25 br.Û 2.

6.2.8  Ïu©L g¡f§fŸ k‰W« _‹W nfhz§fŸ bfhL¡f¥g£oU¡F« nghJ

    eh‰fu« mik¤jš

vL¤J¡fh£L 6.5

AB = 6 br.Û., AD = 6 br.Û., EABD = 45°, E BDC = 40° k‰W« E DBC = 40° v‹w 

msÎfŸ bfh©l ABCD v‹w eh‰fu« mik¤J mj‹ gu¥gsit¡ fz¡»lÎ«.

Ô®Î

juÎ: AB = 6 br.Û., AD = 6 br.Û., 

EABD = 45°, E BDC = 40° k‰W« E DBC = 40°

eh‰fu« mik¤jš

                                gl« 6.12

tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : 6 br.Û. ÚsKila AB v‹w nfh£L¤J©il tiuaÎ«.

go 3 : AB v‹w nfh£L¤J©o‹ nkš B æl¤J EABX = 45 0

 cŸsthW 

BXI mik¡fÎ«.

gl« 6.11



go 4 : A I ikakhf¡ bfh©L 6 br.Û., MuKila t£l éš tiuaÎ«. 

mJ BX  I D Ïš bt£l£L«.

go 5 : AD  I tiuaÎ«.

go 6 : B Ïš BD  Ï‹ ÛJ E DBY = 40° cŸsthW BYI mik¡fÎ«.

go 7 : D Ïš BD  Ï‹ ÛJ E BDZ = 40° cŸsthW DZ  I mik¡fÎ«.

go 8 : BY  , DZ  v‹gd C Ïš bt£l£L«.

  ABCD njitahd eh‰fu« MF«.

go 9 : A, C æèUªJ Kiwna AE = BD  k‰W« CF = BD  M»at‰iw 

tiuaÎ«.

  AE k‰W« CF Ï‹ Ús§fis¡ fhzÎ«.

  AE = h
1
= 4.2 br.Û.,, CF = h

2
=3.8 br.Û., k‰W« BD = d = d = d 8.5 br.Û.

gu¥gsÎ fz¡»Ljš:

ABCD v‹w eh‰fu¤Âš, d = d = d 8.5 br.Û., h
1
=4.2 br.Û. k‰W« h

2
=3.8 br.Û.

eh‰fu« ABCD Ï‹ gu¥gsÎ =  
2
1 d ^ hh h^ hh h

1 2^ h1 2
h h
1 2

h h^ hh h
1 2

h hh h+h h^ hh h+h h
1 2+1 2^ h1 2+1 2

h h
1 2

h h+h h
1 2

h h^ hh h
1 2

h h+h h
1 2

h h

     . . .2
1 8 5. .8 5. .4 2. .4 2. . 3 8.3 8.= +^ ^. .^. .h. .h. . h

     8.5 82
1
# #8.5# #8.5=   = 34 br.Û 2.

gæ‰Á 6.1

bfhL¡f¥g£l msÎfis¡ bfh©L ABCD v‹w eh‰fu« tiuªJ mj‹ 

gu¥gsit¡ fz¡»lÎ«.

1.  AB = 5 br.Û, BC = 6 br.Û, CD = 4 br.Û, DA= 5.5 br.Û k‰W« AC = 7 br.Û.

 2. AB =7 br.Û, BC = 6.5 br.Û, AC = 8 br.Û, CD = 6 br.Û k‰W« DA = 4.5 br.Û.

 3. AB = 8 br.Û, BC = 6.8 br.Û, CD = 6 br.Û, AD = 6.4 br.Û k‰W« E B = 50°.

 4. AB = 6 br.Û, BC = 7 br.Û, AD = 6 br.Û, CD = 5 br.Û k‰W« E BAC = 45°.

 5. AB = 5.5 br.Û, BC = 6.5 br.Û, BD = 7 br.Û, AD = 5 br.Û k‰W« E BAC = 50°.

 6. AB = 7 br.Û, BC = 5 br.Û, AC = 6 br.Û, CD = 4 br.Û k‰W« EACD = 45°.

 7. AB = 5.5 br.Û, BC = 4.5 br.Û, AC = 6.5 br.Û, E CAD = 80° k‰W«

  EACD = 40°.

 8. AB = 5 br.Û, BD = 7 br.Û, BC = 4 br.Û, E BAD = 100° k‰W« E DBC = 60°.

 9. AB = 4 br.Û, AC = 8 br.Û, EABC = 100°, EABD = 50° k‰W« E CAD = 40°.

 10. AB = 6 br.Û, BC = 6 br.Û, E BAC = 50°, EACD = 30° k‰W« E CAD = 100°.
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6.3  rçtf«

6.3.1  m¿Kf«

VHh« tF¥Ãš rçtf«, ÏUrkg¡f rçtf« v‹w Áw¥ò eh‰fu§fis¥ 

g‰¿Í«, mt‰¿‹ g©òfisÍ« f‰w¿ªJŸnsh«. Ï¥bghGJ rçtf¤Â‹ 

tiuaiwia ãidÎ T®f.

xU eh‰fu¤Âš xU nrho vÂ®¥g¡f§fŸ k£L« Ïizahf ÏU¥Ã‹

mªj eh‰fu« rçtf« MF«.

6.3.2 rçtf¤Â‹ gu¥gsÎ

EASY v‹w rçtf¤ij vL¤J¡bfhŸnth«.

gl« 6.13

bfhL¡f¥g£l rçtf¤Âš YA  v‹w _iyé£l¤ij tiuªJ ÏU 

K¡nfhz§fshf¥ Ãç¡fyh«. 

3 EAY Ï‹ mo¥g¡f« = EA  ( EA = a myFfŸ) 

3 YAS Ï‹ mo¥g¡f« =  YS  ( YS = b myFfŸ) 

| |EA YS  v‹W eh« m¿nth«.

nkY«  YF HA h= =HA= =HA  myFfŸ

3 EAY Ï‹ gu¥gsÎ = 2
1 ah.   ÏJ nghynt, 3 YAS Ï‹ gu¥gsÎ = 2

1 bh.

vdnt,

 rçtf« EASY Ï‹ gu¥gsÎ = 3 EAY Ï‹ gu¥gsÎ + 3 YAS Ï‹ gu¥gsÎ

                        2
1= ah + 2

1  bh

                        = 2
1 h (a + b(a + b( ) rJu myFfŸ.a + b) rJu myFfŸ.a + b

                          = 2
1 × cau«×(Ïiz¥g¡f msÎfë‹ TLjš) rJu myFfŸ.

rçtf¤Â‹ gu¥gsÎ

A = 2
1  h (a + b) r.m. ‘a’ k‰W« ‘b’ v‹git Ïiz¥g¡f§fë‹ Ús§fŸ, 

nkY« h v‹gJ Ïiz¥g¡f§fS¡F ÏilnaÍŸs br§F¤J¤ bjhiyÎ MF«.



6.3.3 rçtf« mik¤jš

bghJthf, eh« rçtf¤ij tiuÍ« bghGJ, mÂf ÚsKŸs Ïiz¥ 

g¡f¤ij mo¥g¡fkhf vL¤J¡ bfhŸ»nwh«. Ïªj mo¥g¡f¤Â‹ ÛJ 

bfhL¡f¥g£l msÎfS¡F xU K¡nfhz« tiua nt©L«. Ï«K¡nfhz« 

Ïiz¥g¡f§fS¡F Ïilæš mikÍkhW tiua nt©L«.

Ï¥bghGJ, K¡nfhz¤Â‹ mo¥g¡f¤Â‰F vÂuhf mikÍ« c¢Á, 

rçtf¤Â‹ mo¥g¡f¤Â‰F vÂuhf cŸs Ïiz nfh£oš mik»‹wJ. Ïªj 

c¢Áæ‹ têahf mo¥g¡f¤Â‰F Ïizahf xU nfhL tiu»‹nwh«.

rçtf¤Â‹ eh‹fhtJ c¢Á Ï¡nfh£oš mik»‹wJ. bfhL¡f¥g£l 

msÎfëš vŠÁÍŸs msé‹ cjéahš Ïªj eh‹fhtJ c¢Á F¿¡f¥gL»‹wJ. 

Ã‹d® j¡f c¢Áfis¡ nfh£L¤ J©Lfë‹ _y« Kiwahf¢ nr®¥gjhš 

rçtf« ek¡F¡ »il¡»‹wJ.

xU rçtf¤ij tiua x‹W¡bfh‹W bjhl®g‰w eh‹F msÎfŸ 

bfhL¡f¥gl nt©L«.

Ã‹tU« msÎfŸ bfhL¡f¥g£oUªjhš eh« rçtf¤ij tiua ÏaY«: 

 (i) _‹W g¡f§fŸ, xU _iyé£l«

 (ii) _‹W g¡f§fŸ, xU nfhz« 

   (iii) Ïu©L g¡f§fŸ, Ïu©L nfhz§fŸ 

   (iv) eh‹F g¡f§fŸ

6.3.4  _‹W g¡f§fS«, xU _iyé£lK« bfhL¡f¥g£oU¡F« nghJ rçtf« 

   mik¤jš

vL¤J¡fh£L 6.6

| |AB DC . AB = 10 br.Û.,    BC = 5 br.Û., AC = 8 br.Û. k‰W«

CD = 6 br.Û. msÎfŸ bfh©l ABCD v‹w rçtf« mik¤J mj‹ gu¥gsit¡ 

fh©f.

Ô®Î

juÎ : | |AB DC  .

AB = 10 br.Û.,    BC = 5 br.Û., AC = 8 br.Û. 

k‰W« CD = 6 br.Û.

rçtf« mik¤jš

tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ 

mÂš bfhL¡f¥g£l msÎfis¡ F¿¡fÎ«.

go 2 : 10  br.Û. ÚsKila AB v‹w xU nfh£L¤J©il tiuaÎ«.

gl« 6.14
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gl« 6.15

go 3 : A iaÍ«, B iaÍ« ika§fshf¡ bfh©L Kiwna 8 br.Û.,

5 br.Û., Mu msÎfisÍila Ïu©L t£l éšfŸ tiuaÎ«. 

mit C Ïš bt£l£L«.

go 4 : AC  k‰W« BCI  tiuaÎ«.

go 5 : BA ¡F Ïizahf CX  I tiuaÎ«.

go 6 : C I ikakhf¡bfh©L 6 br.Û., MuKila xU t£léš CXI

D Ïš bt£LkhW tiuaÎ«.

go 7 : AD  I tiuaÎ«.

  ABCD njitahd rçtf« MF«.

go 8 : C æèUªJ AB  ¡F CE=AB   Mf tiuaÎ«.

  CE Ï‹ msÎ fhzÎ«.

  CE = h = 4 br.Û. AB = a = 10 br.Û., DC = b = 6 br.Û. MF«.

gu¥gsÎ fz¡»Ljš:

ABCD v‹w rçtf¤Âš, a = 10 br.Û., b = 6 br.Û. k‰W« h = 4 br.Û.

 rçtf« ABCD Ï‹ gu¥gsÎ =  
2
1 h a^ hh a^ hh a b^ hb+^ h+

  2
1 4 10 6= +0 6+0 6^ ^4 1^4 1h4 1h4 1 h

  4 12
1 6# #4 1# #4 1= =  32 br.Û 2.

6.3.5  _‹W g¡f§fS«, xU nfhzK« bfhL¡f¥g£oU¡F« nghJ rçtf« 

     mik¤jš

vL¤J¡fh£L 6.7

| |PQ SR . PQ = 8 br.Û., +PQR = 70°, QR = 6 br.Û. k‰W« PS = 6 br.Û.  M»a 

msÎfŸ bfh©l PQRS v‹w rçtf« mik¤J mj‹ gu¥gsit¡ fh©f.



Ô®Î

juÎ: PQ || SR
 PQ = 8 br.Û., +PQR = 70°, QR = 6 br.Û. k‰W« PS = 6 br.Û.

rçtf« mik¤jš

                                                     gl« 6.17

tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : 8  br.Û. ÚsKila PQ v‹w xU nfh£L¤J©il tiuaÎ«.

go 3 : PQ v‹w nfh£L¤J©o‹ nkš Q ÏšE PQX = 70° cŸsthW

QX  I tiuaÎ«.

go 4 : Q I ikakhf¡ bfh©L 6 br.Û. MuKila t£léš x‹W 

tiuaÎ«. ÏJ QX  I R Ïš bt£l£L«.R Ïš bt£l£L«.R
go 5 : QP  ¡F  Ïizahf RY  I tiuaÎ«.

go 6 : P I ikakhf¡ bfh©L 6 br.Û. MuKila t£léš x‹W 

  RYI S Ïš bt£LkhW tiuaÎ«.

go 7 : nfh£L¤J©L PS I tiuaÎ«.

  PQRS njitahd rçtf« MF«.

go 8 : S æèUªJ PQ  ¡F,  ST=PQ  Mf tiuaÎ«. ST Ï‹ msÎ 

fhzÎ«.  ST = h = 5.6 br.Û., 
  PQ = a = 8 br.Û.,  RS = b = 3.9 br.Û. MF«.

gl« 6.16
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gu¥gsÎ fz¡»Ljš

PQRS v‹w rçtf¤Âš, a = 8 br.Û., b = 3.9 br.Û. k‰W« h = 5.6 br.Û.

      rçtf« PQRS Ï‹ gu¥gsÎ 2
1 h= ^ ha b^ ha b+^ h+a b+a b^ ha b+a b

     . .2
1 5 6. .5 6. .8 3. .8 3. .9= +. .+. .8 3+8 3. .8 3. .+. .8 3. .^ ^. .^. .h. .h. . h

     5. 1 .2
1 6 11 .6 11 .9# #5.# #5.6 1# #6 1=

     = 33.32 br.Û 2.

6.3.6  Ïu©L g¡f§fS«, Ïu©L nfhz§fS« bfhL¡f¥g£oU¡F« nghJ  

   rçtf« mik¤jš

vL¤J¡fh£L 6.8

AB || DC  . AB = 7 br.Û., BC = 6 br.Û., E BAD = 80° k‰W«

EABC = 70° M»a msÎfŸ bfh©l ABCD v‹w rçtf« mik¤J mj‹ 

gu¥gsit¡ fh©f.

Ô®Î

juÎ: AB || DC AB = 7 br.Û., BC = 6 br.Û.,

E BAD = 80° k‰W« EABC = 70°

rçtf« mik¤jš

gl« 6.19

gl« 6.18



tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : 7 br.Û. ÚsKila AB v‹w xU nfh£L¤J©il tiuaÎ«.

go 3 : AB v‹w nfh£L¤J©o‹ nkš A Ïl¤J E BAX = 80° cŸsthW

AXI mik¡fÎ«.

go 4 : AB v‹w nfh£L¤J©o‹ nkš B Ïl¤J EABY = 70° cŸsthW

BYI mik¡fÎ«.

go 5 : B I ikakhf¡ bfh©L 6 br.Û. MuKila t£léš x‹W 

tiuaÎ«. Ïªj éš BY  I C Ïš bt£l£L«.

go 6 : AB  ¡F Ïizahf C Ï‹ têahf CZ  I tiuaÎ«.

  ÏJ AXI D Ïš bt£l£L«. ABCD njitahd rçtf« MF«.

go 7 : C æèUªJ AB  ¡F CE=AB  Mf tiuaÎ«. CE æ‹ msÎ 

fhzÎ«.

  CE = h = 5.6 br.Û. k‰W« CD = b = 4 br.Û. MF«.

  AB = a = 7 br.Û.

gu¥gsÎ fz¡»lš:

rçtf« ABCD Ïš, a = 7 br.Û., b = 4 br.Û., k‰W« h = 5.6 br.Û.

rçtf« ABCD Ï‹ gu¥gsÎ h a2
1= ^ hh a^ hh a b^ hb+^ h+

.2
1 5 6.5 6. 7 4= +7 4+7 4^ ^h h

= 5. 112
1 6# #5.# #5.6# #6

 = 30.8 br.Û 2.

6.3.7  eh‹F g¡f§fŸ bfhL¡f¥g£oU¡F« nghJ rçtf« mik¤jš

vL¤J¡fh£L 6.9

AB || DC  . AB = 7 br.Û., BC = 5 br.Û., CD = 4 br.Û. k‰W«

AD = 5 br.Û., M»a msÎfŸ bfh©l ABCD v‹w rçtf« mik¤J mj‹ 

gu¥gsit¡ fh©f.

Ô®Î

juÎ: AB || DC .

AB = 7 br.Û., BC = 5 br.Û.,

CD = 4 br.Û. k‰W« AD = 5 br.Û.
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rçtf« mik¤jš

gl« 6.21

tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

  | |CE DA  Mf tiuaÎ«. AECD X® Ïizfu« MF«.

  ∴ EC = 5 br.Û., AE = DC = 4 br.Û., 

go 2 : 7 br.Û. ÚsKila AB v‹w xU nfh£L¤J©il tiuaÎ«.

go 3 : DC = 4 br.Û. v‹gjhš AB Ïš AE = 4 br.Û. cŸsthW E v‹w 

òŸëia¡ F¿¡fÎ«.

go 4 : B k‰W« E I ika§fshf¡ bfh©L 5 br.Û., Mu msÎfSila 

Ïu©L t£l éšfŸ tiuaÎ«. mit bt£L« òŸëia C vd¡ 

F¿¡fÎ«.

go 5 : BC  k‰W« ECI tiuaÎ«.

go 6 : C k‰W« A I ika§fshf¡ bfh©L Kiwna 4 br.Û., k‰W« 

  5 br.Û., Mu§fisÍila Ïu©L t£l éšfŸ tiuaÎ«. mit 

  D Ïš bt£l£L«.

go 7 : AD  k‰W« CD  I tiuaÎ«.

  ABCD v‹gJ njitahd rçtf« MF«.

go 8 : D æèUªJ AB¡F DF=AB  Mf tiuaÎ«. DF Ï‹ msÎ 

fhzÎ«.  DF = h = 4.8 br.Û.

  AB = a = 7 br.Û., CD = b = 4 br.Û. MF«.

gl« 6.20



gu¥gsÎ fz¡»Ljš

rçtf« ABCD Ïš, a = 7 br.Û., b = 4 br.Û., k‰W« h = 4.8 br.Û.

rçtf« ABCD Ï‹ gu¥gsÎ h a2
1= ^ hh a^ hh a b^ hb+^ h+

      .2
1 4 8.4 8. 7 4= +7 4+7 4^ ^h h

     2
1 4 8 11# #.# #.4 8# #4 8.4 8.# #.4 8.=

     .2 4.2 4. 11#= = 26.4 br.Û 2.

6.3.8  ÏUrkg¡f rçtf«

gl« 6.22 Ïš ABCD xU ÏUrkg¡f rçtf«. ÏÂš

(i) Ïizæšyh¥ g¡f§fŸ AD k‰W« BC Ï‹ msÎfŸ rk«.

 mjhtJ, AD = BC.
(ii) EA = E B.

    k‰W« EADC = E BCD
(iii) _iyé£l§fë‹ msÎfŸ rk«.

 mjhtJ, AC = BD
(iv) AE = BF, AE = BF, AE = BF (DE = AB , CF = BA)
 xU ÏUrkg¡f rçtf¤Âš

  (i) xU nrho vÂ®¥ g¡f§fŸ Ïiz

  (ii) Ïizæšyh¥ g¡f§fŸ rk«  

   v‹gjhš ÏUrkg¡f rçtf« mik¤Âl x‹W¡bfh‹W 

bjhl®Ãšyhj _‹W msÎfŸ k£Lnk ek¡F¤ njit¥gL»wJ.

gl« 6.22

gH§fhy ÏªÂa®fŸ eh‰fu§fë‹ gy g©òfis m¿ªÂUªjd® v‹gJ 

F¿¥Ãl¤j¡fJ. “bgs¤jahd N¤uh°” v‹D« üèš bjëthf¡ 

F¿¥Ãl¥g£l Ïu©L toéaš nj‰w§fŸ ÑnH bfhL¡f¥g£LŸsd.

i) br›tf¤Â‹ ÏU _iyé£l§fŸ x‹iwbah‹W ÏU rk¡ T¿L«. 

mit br›tf¤Âid eh‹F rk¥ gFÂfshf¥ Ãç¡F«.

ii) rhŒrJu¤Â‹ _iyé£l§fŸ x‹iwbah‹W br§F¤jhf

ÏU rk¡ T¿L«.
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6.3.9  ÏU rkg¡f rçtf« mik¤jš

vL¤J¡fh£L 6.10

AB || DC  . AB = 11 br.Û., DC = 7 br.Û. k‰W« AD = BC = 6 br.Û.

msÎfŸ bfh©l ABCD v‹w ÏUrkg¡f rçtf« mik¤J mj‹ gu¥gsit¡ 

fh©f.

Ô®Î

juÎ: AB || DC  .

AB = 11 br.Û., DC = 7 br.Û. k‰W«

AD = BC = 6 br.Û.

ÏUrkg¡f rçtf« mik¤jš

gl« 6.24

tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : 11 brÛ ÚsKila AB v‹w xU nfh£L¤J©il tiuaÎ«.

go 3 : DC = 7 br.Û., v‹gjhš AB  Ïš AE = 7 br.Û., cŸsthW E v‹w 

òŸëia¡ F¿¡fÎ«.

go 4 : E, B Ït‰iw ika§fshf¡ bfh©L (AD = EC = 6 br.Û.)

6 br.Û. Mu msÎila ÏU t£l éšfŸ tiuaÎ«. mit 

bt£Läl« C vd¡ F¿¡fÎ«.

go 5 : BC  k‰W« EC  I tiuaÎ«.

gl« 6.23



go 6 : C, A Ït‰iw ika§fshf¡ bfh©L Kiwna 7 br.Û. k‰W«

6 br.Û. Mu msÎfisÍila ÏU t£l éšfŸ tiuaÎ«. mit 

bt£Läl« D vd¡ F¿¡fÎ«.

go 7 : AD  k‰W« CD  I tiuaÎ«.

  ABCD njitahd ÏUrkg¡f rçtf« MF«.

go 8 : D æèUªJ AB  ¡F DF=AB  Mf tiuaÎ«. DF Ï‹ msÎ 

fhzÎ«.

  DF = h = 5.6 br.Û. AB = a = 11 br.Û. k‰W« CD = b = 7 br.Û. MF«.

gu¥gsÎ fz¡»Ljš

ABCD v‹w ÏUrkg¡f rçtf¤Âš, a = 11 br.Û., b = 7 br.Û., k‰W«

h = 5.6 br.Û.

ÏUrkg¡f rçtf« ABCD Ï‹ gu¥gsÎ h a2
1= ^ hh a^ hh a b^ hb+^ h+

      .2
1 5 6.5 6. 11 7= +^ ^h h

      2
1 5 6 18# #.# #.5 6# #5 6.5 6.# #.5 6.= = 50.4 br.Û 2.

gæ‰Á 6.2

I. bfhL¡f¥g£l msÎfis¡ bfh©L PQRS v‹w rçtf« mik¤J mj‹ 

gu¥gsit¡ fhzÎ«.

 1. PQ || SR . PQ = 6.8 br.Û., QR = 7.2 br.Û., PR = 8.4 br.Û. k‰W« RS = 8 br.Û.

 2. PQ || SR . PQ = 8 br.Û., QR = 5 br.Û., PR = 6 br.Û. k‰W« RS = 4.5 br.Û.

 3. PQ || SR . PQ = 7 br.Û., EQ = 60°, QR = 5 br.Û., k‰W« RS = 4 br.Û.

 4. PQ || SR . PQ = 6.5 br.Û., QR = 7 br.Û., E PQR = 85°PQR = 85°PQR  k‰W« PS = 9 br.Û.

5. PQ || SR . PQ = 7.5 br.Û., PS = 6.5 br.Û.,EQPS = 100° k‰W« E PQR = 45°.

 6. PQ || SR . PQ = 6 br.Û., PS = 5 br.Û., EQPS = 60° k‰W«E PQR = 100°.

 7. PQ || SR . PQ = 8 br.Û., QR = 5 br.Û., RS = 6 br.Û. k‰W« SP = 4 br.Û..

 8. PQ || SR . PQ = 4.5 br.Û., QR = 2.5 br.Û., RS = 3 br.Û. k‰W« SP = 2 br.Û..

II. bfhL¡f¥g£l msÎfis¡ bfh©L ÏUrkg¡f rçtf« ABCD 
tiuªJ mj‹ gu¥gsit¡ fz¡»lÎ«.

 1. AB || DC  , AB =  9 br.Û., DC = 6 br.Û. k‰W« AD = BC =  5 br.Û.

 2. AB || DC  , AB =  10 br.Û., DC = 6 br.Û. k‰W« AD = BC =  7 br.Û.
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6.4 Ïizfu«

6.4.1  m¿Kf«

VHh« tF¥Ãš Ïizfu« g‰¿a fU¤Jfis¡ f‰WŸÇ®fŸ. Ïizfu¤ij 

Ã‹tUkhW tiuaW¡fyh«.

vÂ®¥ g¡f§fŸ Ïizahf cŸs xU eh‰fu«, Ïizfu« MF«.

gl« 6.25 Ïš fh£l¥g£LŸs Ïizfu« BASE Ïš 

Ã‹tU« g©òfis¥ g‰¿ eh« m¿nth«.

(i) BA || ES ; BE || AS
(ii) vÂ®¥ g¡f§fë‹ msÎfŸ rk«.

               mjhtJ ;BA ES BE AS= =;= =;ES= =ES BE= =BE
(iii) vÂ®¡nfhz§fë‹ msÎfŸ rk«.

  mjhtJ E BES = E BAS; E EBA = E ESA

(iv) _iyé£l§fŸ x‹iwbah‹W ÏU rkghf§fshf 

  bt£o¡bfhŸ»‹wd.

  OB = OS ;  OE = OA, Mdhš BS AE! .
(v)  ÏU mL¤JŸs nfhz§fë‹ TLjš 180° MF«.

Ï¥bghGJ eh« Ïizfu§fis tiuÍ« Kiw k‰W« mj‹ gu¥gsÎ fhQ« 

Kiwia¥ g‰¿¡ fh©ngh«.

6.4.2 Ïizfu¤Â‹ gu¥gsÎ

Át¥ò¥ gFÂia FAME v‹w 

Ïizfu¤ÂèUªJ bt£o vL¥ngh«. 

(br§nfhz K¡nfhz« EFS).  Ïij 

ty¥òw« FAME cl‹ Ïiz¥ngh«, Koéš 

»il¤j cUt« xU br›tf« MF«.

Ús msÎ b myFfŸ, cau msÎ

h myFfŸ våš br›tf¤Â‹ gu¥ò 

A = bh rJu myFfŸ. 

Ï§F eh« FAME v‹w Ïizfu¤ij 

ESSlM v‹w br›tfkhf kh‰¿ÍŸnsh«. 

vdnt Ïizfu¤Â‹ gu¥ò A = bh rJu 

myFfŸ MF«.

ÏÂš ‘b’ v‹gJ Ïizfu¤Â‹ 

mo¥g¡f«. nkY« ‘h’ v‹gJ Ïiz¥ 

g¡f§fS¡F ÏilnaÍŸs br§F¤J¤ 

bjhiyÎ MF«.

gl« 6.26

gl« 6.27

gl« 6.25



6.4.3  Ïizfu« mik¤jš

bghU¤jkhd ÏUK¡nfhz§fshf¥ Ãç¥gj‹_y« Ïizfu§fŸ tiua¥ 

gL»‹wd. bfhL¡f¥g£l msÎfëèUªJ xU K¡nfhz« tiuªj Ã‹d® 

eh‹fhtJ c¢Áia fh©»nwh«. vdnt, Ïizfu« mik¥gj‰F x‹W¡bfh‹W 

bjhl®Ãšyhj _‹W msÎfŸ njit¥gL»‹wd.

Ã‹tUtdt‰¿‹ msÎfis¡ bfhL¤jhš eh« Ïizfu¤ij tiuayh«.

 (i) Ïu©L mL¤JŸs g¡f§fŸ, xU nfhz«

 (ii) Ïu©L mL¤JŸs g¡f§fŸ, xU _iyé£l«

 (iii) Ïu©L _iyé£l§fŸ, mt‰¿‰F Ïil¥g£l xU nfhz«

 (iv) xU g¡f«, xU _iyé£l« k‰W« xU nfhz«

6.4.4  Ïu©L mL¤JŸs g¡f§fS«, xU nfhzK« bfhL¡f¥g£oU¡F« nghJ 

Ïizfu« mik¤jš

vL¤J¡fh£L 6.11

AB = 6 br.Û., BC = 5.5 br.Û. k‰W« EABC = 80° msÎfŸ bfh©l ABCD 
v‹w Ïizfu« mik¤J mj‹ gu¥gsÎ fh©f.

Ô®Î

juÎ:  AB = 6 br.Û., BC = 5.5 br.Û. k‰W«EABC = 80°

Ïizfu« mik¤jš

gl« 6.29

gl« 6.28
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tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : 6 br.Û. ÚsKila AB v‹w xU nfh£L¤J©il tiuaÎ«.

go 3 : AB v‹w nfh£L¤J©o‹ nkš B Ïš EABX = 80° cŸsthW

BX  I tiuaÎ«.

go 4 : B I ikakhf¡ bfh©L 5.5 br.Û. MuKila t£léš x‹W 

tiuf. ÏJ BX  I C Ïš bt£L»wJ.

go 5 : C IÍ«, A IÍ« ika§fshf¡ bfh©L Kiwna 6 br.Û.,

   5.5 br.Û. Mu§fisÍila Ïu©L t£l éšfŸ tiuaÎ«. mit 

D Ïš bt£l£L«.

go 6 : AD  k‰W« CDI tiuaÎ«

  ABCD njitahd Ïizfu« MF«.

go 7 : C æèUªJ BA ¡F CE=AB  Mf tiuaÎ«. CE Ï‹ msÎ 

fhzÎ«. CE = h = 5.4 br.Û. AB = b = 6 br.Û. MF«.

gu¥gsÎ fz¡»Ljš

Ïizfu« ABCD, b = 6 br.Û., h = 5.4 br.Û.

   Ïizfu« ABCDÏ‹ gu¥gsÎ = b × h = 6 × 5.4 = 32.4 br.Û 2br.Û 2br.Û .

6.4.5  Ïu©L mL¤JŸs g¡f§fS«, xU _iyé£lK« bfhL¡f¥g£oU¡F« 

   nghJ Ïizfu« mik¤jš

vL¤J¡fh£L 6.12

AB = 8 br.Û., AD = 7 br.Û. k‰W« BD = 9 br.Û. msÎfŸ bfh©l ABCD v‹w 

Ïizfu« mik¤J mj‹ gu¥gsit¡ fh©f.

Ô®Î

juÎ: AB = 8 br.Û., AD = 7 br.Û. k‰W« BD = 9 br.Û

Ïizfu« mik¤jš

gl« 6.31

gl« 6.30



tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : 8 br.Û. ÚsKila AB v‹w xU nfh£L¤ J©il tiuaÎ«.

go 3 : A IÍ«, B IÍ« ika§fshf¡ bfh©L Kiwna 7 br.Û.,

  9 br.Û. Mu msÎfisÍila Ïu©L t£l éšfŸ tiuaÎ«. 

mit D Ïš bt£l£L«.

go 4 : AD  k‰W« BD  I tiuaÎ«.

go 5 : B IÍ«, D IÍ« ika§fshf¡ bfh©L Kiwna 7 br.Û.,

  8 br.Û. Mu msÎfisÍila Ïu©L t£l éšfŸ tiuaÎ«. 

mit C Ïš bt£l£L«.

go 6 : CD  k‰W« CB I tiuaÎ«.

  ABCD njitahd Ïizfu« MF«.

go 7 : D æèUªJ BA  ¡F DE=AB  Mf tiuaÎ«. DE æ‹ msÎ 

fhzÎ«. DE = h = 6.7 br.Û., AB = DC = b = 8 br.Û. MF«.

gu¥gsÎ fz¡»Ljš:

Ïizfu« ABCD Ïš, b = 8 br.Û. k‰W« h = 6.7 br.Û.

Ïizfu« ABCD Ï‹ gu¥gsÎ = b × h

 = 8 × 6.7 = 53.6 br.Û 2.

6.4.6  Ïu©L _iyé£l§fS«, mt‰¿‰F Ïil¥g£l xU nfhzK« bfhL¡f¥ 

    g£oU¡F«nghJ Ïizfu« mik¤jš

vL¤J¡fh£L 6.13

AC = 9 br.Û,  BD = 7 br.Û. k‰W« EAOB = 120°, AC , BD  v‹gd ‘O’ éš 

bt£o¡bfhŸ»‹wd. Ïªj msÎfŸ bfh©l ABCD v‹w Ïizfu« mik¤J 

mj‹ gu¥gsit¡ fh©f.

Ô®Î

juÎ: AC = 9 br.Û,  BD = 7 br.Û. k‰W«EAOB = 120°, 
AC , BD  v‹gd ‘O’ éš bt£o¡bfhŸ»‹wd.

Ïizfu« mik¤jš

tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš 

bfhL¡f¥g£l msÎfis¡ F¿¡fÎ«.

go 2 : 9 br.Û. ÚsKila AC v‹w xU nfh£L¤J©il tiuaÎ«.

go 3 : ACÏ‹ ika¥òŸëia ‘O’ vd¡ F¿¡fÎ«.

gl« 6.32
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gl« 6.33

go 4 :  EAOY = 120° vd ÏU¡FkhW ‘O’ Ï‹ têahf XY  I tiuaÎ«.

go 5 : ‘O’ it ikakhf¡ bfh©L AC  Ï‹ ÏUòw§fëY« XY  Ïš

3.5 br.Û. Mu msÎila Ïu©L t£l éšfŸ tiuaÎ«. 

Ï›éšfŸ OX   I D æY« OY  I B æY« bt£l£L«.

go 6 : , ,AB BC, ,BC, , CD  k‰W« AD  I tiuaÎ«.

  ABCD njitahd Ïizfu« MF«.

go 7 : D æèUªJ AB  ¡F DE=AB  Mf tiuaÎ«. DE Ï‹ msÎ 

fhzÎ«.

  DE = h = 4 br.Û. AB =  b = 7 br.Û. MF«.

gu¥gsÎ fz¡»Ljš:

Ïizfu« ABCD Ïš, b = 7 br.Û. k‰W« h = 4 br.Û.

Ïizfu« ABCD Ï‹ gu¥gsÎ = b × h = 7 × 4 = 28 br.Û 2.

6.4.7   xU g¡f«, xU _iyé£l« k‰W« xU nfhz« bfhL¡f¥g£oU¡F«nghJ 

   Ïizfu« mik¤jš

vL¤J¡fh£L 6.14

AB = 6 br.Û., EABC = 80° k‰W« AC = 8 br.Û. msÎfŸ bfh©l ABCD
v‹w Ïizfu« mik¤J mj‹ gu¥gsit¡ fh©f.

Ô®Î

juÎ:

AB = 6 br.Û., EABC = 80° k‰W« AC = 8 br.Û.



Ïizfu« mik¤jš

gl« 6.35

tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : 6 br.Û. ÚsKila AB v‹w xU nfh£L¤J©il tiuaÎ«.

go 3 : AB v‹w nfh£L¤J©o‹ nkš B Ïš EABX = 80° cŸsthW

BX  I mik¡fÎ«.

go 4 : A I ikakhf¡bfhzL 8 br.Û. MuKila xU t£l éš tiuaÎ«. 

mJ BX  I  C Ïš bt£l£L«.

go 5 : AC  I tiuaÎ«.

go 6 : C I ikakhf¡ bfh©L 6 br.Û. Mu msÎila t£léš x‹W 

tiuaÎ«.

go 7 : A I ikakhf¡ bfh©L, BC Ï‹  msÎ¡F¢ rkkhd MuKila 

k‰bwhU éš tiuaÎ«. Ï›éu©L éšfS« D Ïš bt£l£L«.

go 8 : AD  k‰W« DC  I tiuaÎ«.

  ABCD njitahd Ïizfu« MF«.

go 9 : C æèUªJ AB  Ï¡F CE=AB  Mf tiuaÎ«. CE æ‹ msÎ 

fhzÎ«.

  CE = h = 6.4 br.Û., AB = b = 6 br.Û. MF«.

gl« 6.34
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gu¥gsÎ fz¡»Ljš:

Ïizfu« ABCD Ïš, b = 6 br.Û. k‰W« h = 6.4 br.Û.

Ïizfu« ABCD Ï‹ gu¥gsÎ = b × h

 = 6 × 6.4

 = 38.4 br.Û 2.

gæ‰Á 6.3

bfhL¡f¥g£l msÎfis¡ bfh©L ABCD v‹w Ïizfu« tiuªJ mj‹ 

gu¥gsit¡ fz¡»lÎ«.

 1. AB =  7 br.Û., BC = 5 br.Û. k‰W«EABC = 60°.

 2. AB =  8.5 br.Û., AD = 6.5 br.Û. k‰W«E DAB = 100°.

 3. AB =  6 br.Û., BD = 8 br.Û. k‰W« AD = 5 br.Û.

 4. AB =  5 br.Û., BC = 4 br.Û. k‰W« AC = 7 br.Û.

 5. AC =  10 br.Û., BD = 8 br.Û. k‰W«EAOB = 100°.

  AC  « BD  « ‘O’ Ïš bt£L»‹wd.

 6. AC =  8 br.Û., BD = 6 br.Û. k‰W«E COD = 90°.

  AC  « BD  « ‘O’ Ïš bt£L»‹wd.

 7. AB =  8 br.Û., AC = 10 br.Û. k‰W«EABC = 100°.

 8. AB =  5.5 br.Û., E DAB = 50° k‰W« BD = 7 br.Û.

6.5 rhŒrJu«

6.5.1. m¿Kf«

mL¤JŸs g¡f§fŸ rkkhf cŸs X® 

Ïizfu« rhŒrJukhF«.

ABCD v‹w rhŒrJu¤Âš

(gl« 6.36 Ïš gh®¡fÎ«)

(i) mid¤J¥ g¡f§fS« rk«.

  mjhtJ, AB = BC = CD = DE 
(ii) vÂ®¡ nfhz msÎfŸ rk«.

  mjhtJ, EA = E C k‰W« E B = E D gl« 6.36



(iii) _iyé£l§fŸ x‹iwbah‹W br§F¤jhf ÏUrk¡ T¿L»‹wd.

  mjhtJ, AO = OC ; BO = OD,
  ‘O’ Ïš AC  « BD  « x‹W¡bfh‹W br§F¤jhF«.

(iv) vitnaD« ÏU mL¤JŸs nfhz msÎfë‹ TLjš 180° MF«.

(v) x›bthU _iyé£lK« rhŒrJu¤ij 

  Ïu©L r®trk K¡nfhz§fshf¥ Ãç¡»‹wd.

(vi) _iyé£l§fŸ mséš rkk‰wit.

6.5.2  rhŒrJu¤Â‹ gu¥gsÎ

JOKE v‹w xU br›tf¤jhis vL¤J¡ bfhŸnth«.

gl« 6.37

Ïj‹ g¡f§fë‹ eL¥òŸëfis F¿¡fÎ«. Ï«ika¥ òŸëfis¡ fh»j 

ko¥òfë‹ _y« brŒJ fhzÎ«. JO  Ï‹ eL¥òŸë F; OK  Ï‹ eL¥òŸë A;
KE  Ï‹ eL¥òŸë I k‰W« EJ Ï‹ eL¥òŸë R. RA , IF  fis Ïiz¥ngh«. Ïit 

C Ïš bt£l£L«. FAIR v‹gJ rhŒrJu«.

ek¡F 8 r®trk¢ br§nfhz K¡nfhz§fŸ »il¤JŸsd.

njitahd rhŒrJu« FAIR-FAIR-FAIR Ï‹ gu¥ò 4 br§nfhz K¡nfhz§fë‹ 

gu¥ghF«. (mjhtJ ∆ ICR, ∆ ICA, ∆ FCA, ∆ FCR)FCR)FCR
vdnt, rhŒrJu« FAIR-FAIR-FAIR Ï‹ gu¥ò v‹gJ br›tf« JOKE-Ï‹ gu¥Ãš 

ghÂahF«.

br›tf¤Â‹ Ús« JO  MdJ rhŒrJu¤Â‹ xU _iy é£l« ^ hRA^ hRA MF«. 

br›tf¤Â‹ mfy« JE  MdJ  rhŒrJu¤Â‹ k‰bwhU _iy é£l« ^ hIF^ hIF  MF«.

rhŒrJu« FAIR-FAIR-FAIR Ï‹ gu¥ò 2
1 JO JE# #JO# #JO=

2
1 RA IF# #RA# #RA=

       rhŒrJu¤Â‹ gu¥ò A d d2
1

1 2# #=  rJu myFfŸ

d
1 
, d

2
 v‹gd rhŒrJu¤Â‹ _iy é£l§fë‹ Ús§fŸ MF«.
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6.5.3  rhŒrJu« mik¤jš

rhŒrJu¤ij Ïu©L bghU¤jkhd K¡nfhz§fshf¥ Ãç¥gj‹ _y« 

tiuayh«. bfhL¡f¥g£l msÎfëèUªJ xU K¡nfhz« tiuªj Ã‹d® 

eh‹fhtJ c¢Áia¡ fh©»nwh«. vdnt rhŒrJu« mik¥gj‰F x‹W¡bfh‹W 

bjhl®Ãšyhj Ïu©L msÎfŸ njit¥gL»‹wd.

Ã‹tUkhW msÎfŸ mikªjhš eh« rhŒrJu¤ij tiua ÏaY«.

 (i) xU g¡f«, xU _iyé£l«

 (ii) xU g¡f«, xU nfhz«

 (iii) Ïu©L _iyé£l§fŸ

 (iv) xU _iyé£l«, xU nfhz«

6.5.4  xU g¡fK«, xU _iyé£lK« bfhL¡f¥g£oU¡F« nghJ rhŒrJu«

    mik¤jš

vL¤J¡fh£L 6.15

PQ = 6 br.Û. k‰W« PR = 9 br.Û. msÎfŸ bfh©l PQRS v‹w rhŒrJu« 

tiuªJ mj‹ gu¥gsit¡ f©LÃo¡fÎ«.

Ô®Î

juÎ:   PQ = 6 br.Û. k‰W« PR = 9 br.Û.

rhŒrJu« mik¤jš

gl« 6.39

gl« 6.38



tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : 6 brÛ ÚsKila PQ v‹w xU nfh£L¤J©il tiuaÎ«.

go 3 : P k‰W« Q fis ika§fshf¡ bfh©L Kiwna 9 br.Û., 6 br.Û. 

Mu msÎfisÍila Ïu©L t£l éšfŸ tiuaÎ«. mit

R Ïš bt£l£L«.R Ïš bt£l£L«.R

go 4 : PR  k‰W« QR  I tiuaÎ«.

go 5 : P k‰W« R I ika§fshf¡ bfh©L R I ika§fshf¡ bfh©L R 6 br.Û. Mu msÎila 

Ïu©L t£l éšfŸ tiuaÎ«. mit S Ïš bt£l£L«.

go 6 : PS  k‰W« RS  I tiuaÎ«.

  PQRS njitahd rhŒrJu« MF«.

go 7 :  QS Ï‹ msÎ fhzÎ«.

  QS = d2d2d  = 8 br.Û. PR = d1d1d  = 9 br.Û. MF«.

gu¥gsÎ fz¡»Ljš:

PQRS v‹w rhŒrJu¤Âš, d1d1d  = 9 br.Û. k‰W« d2d2d  = 8 br.Û.

rhŒrJu« PQRS Ï‹ gu¥gsÎ d d2
1

1 2d d1 2d d# #d d# #d d1 2# #1 2d d1 2d d# #d d1 2d d= 2
1 9 8# #9 8# #9 8=  = 36 br.Û 2.

6.5.4  xU g¡fK«, xU nfhzK« bfhL¡f¥g£oU¡F« nghJ rhŒrJu« mik¤jš

vL¤J¡fh£L 6.16

AB = 7 br.Û. k‰W« EA = 60° msÎfŸ bf©l ABCD v‹w rhŒrJu« 

mik¤J mj‹ gu¥gsit¡ fhzÎ«.

Ô®Î

juÎ:  AB = 7 br.Û. k‰W« EA = 60°

rhŒrJu« mik¤jš

tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš 

bfhL¡f¥g£l msÎfis¡ F¿¡fÎ«.

go 2 : 7 br.Û. ÚsKila AB v‹w xU nfh£L¤ 

J©il tiuaÎ«.

go 3 : AB v‹w nfh£L¤J©o‹ nkš A Ïl¤J 

E BAX = 60° cŸsthW AX  I mik¡fÎ«.

go 4 : A I ikakhf¡ bfh©L 7 brÛ Mu msÎila t£léš x‹W 

tiuaÎ«. ÏJ AX  I D Ïš bt£l£L«. 

gl« 6.40
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gl« 6.41

go 5 : B IÍ«, D IÍ« ika§fshf¡ bfh©L 7 brÛ Mu msÎila 

  t£léšfŸ tiuaÎ«. mit C Ïš bt£l£L«.

go 6 : BC  k‰W« DC  I tiuaÎ«.

  ABCD njitahd rhŒrJu« MF«.

go 7 : AC k‰W« BD fë‹ msÎfis¡ fhzÎ«.

  AC = d1d1d  = 12.2 br.Û. k‰W« BD = d2d2d  = 7 br.Û. MF«.

gu¥gsÎ fz¡»Ljš:

ABCD v‹w rhŒrJu¤Âš, d1d1d  = 12.2 br.Û. k‰W« d2d2d  = 7 br.Û.

rhŒrJu« ABCD Ï‹ gu¥gsÎ = d d2
1

1 2d d1 2d d# #d d# #d d1 2# #1 2d d1 2d d# #d d1 2d d

12. 72
1 2# #12.# #12.2# #2=

 = 42.7 br.Û 2.

6.5.5  Ïu©L _iyé£l§fŸ bfhL¡f¥g£oU¡F« nghJ rhŒrJu« mik¤jš

vL¤J¡fh£L 6.17

PR = 8 br.Û. k‰W« QS = 6 br.Û. msÎfŸ bfh©l PQRS rhŒrJu« mik¤J 

mj‹ gu¥gsit¡ fh©f.

Ô®Î

juÎ:  PR = 8 br.Û. k‰W« QS = 6 br.Û.



gl« 6.43
tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : 8 brÛ ÚsKila PR v‹w xU nfh£L¤ J©il tiuaÎ«.

go 3 : PR  ¡F ika¡F¤J¡nfhlh»a XY  I tiuaÎ«. mJ PR  I

‘O’ Ïš bt£l£L«.

go 4 : ‘O’ I ikakhf¡bfh©L 3 br.Û. (QS  br.Û. (QS  br.Û. ( Ï‹ ghÂasÎ) Mu msÎila 

éšfŸ XY  Ï‹ nkš ‘O’ Ï‹ ÏUòw§fëY« XY  I (gl« 6.43 Ïš 

fh£oÍŸsJ nghš) Q k‰W« S Ïš bt£LkhW tiuaÎ«.

go 5 : , ,PQ QR, ,QR, , RS  k‰W« SP  I tiuaÎ«.

  PQRS v‹gJ njitahd rhŒrJu« MF«.

go 6 : PR = d1d1d  = 8 br.Û., QS = d2d2d  = 6 br.Û M»ad bfhL¡f¥g£l msÎfŸ.

rhŒrJu« mik¤jš

gl« 6.42
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gu¥gsÎ fz¡»Ljš:

PQRS v‹w rhŒrJu¤Âš d1d1d  = 8 br.Û. k‰W« d2d2d  = 6 br.Û.

rhŒrJu« PQRS Ï‹ gu¥gsÎ d d2
1

1 2d d1 2d d# #d d# #d d1 2# #1 2d d1 2d d# #d d1 2d d=

2
1 8 6# #8 6# #8 6=

 = 24 br.Û 2.

6.5.6  xU _iyé£lK«, xU nfhzK« bfhL¡f¥g£oU¡F« nghJ rhŒrJu« 

    mik¤jš

vL¤J¡fh£L 6.18

AC = 7.5 br.Û. k‰W« EA = 100° msÎfŸ bfh©l ABCD v‹w rhŒrJu« 

tiuªJ mj‹ gu¥gsit¡ fh©f.

Ô®Î

juÎ: AC = 7.5 br.Û. k‰W«EA = 100°

rhŒrJu« mik¤jš

gl« 6.45

gl« 6.44



tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : 7.5 br.Û. ÚsKila AC v‹w xU nfh£L¤J©il tiuaÎ«.

go 3 : AC  Ï‹ ÏUg¡f§fëY« A Ïl¤J 50° nfhz« c©lh¡FkhW   

AX  k‰W« AY   fis tiuaÎ«.

go 4 : CA  Ï‹ ÏUg¡f§fëY« C Ïl¤J 50° nfhz« c©lh¡FkhW 

CM  k‰W« CN  fis tiuaÎ«.

go 5 : AX   k‰W« CM  v‹gd D Ïš bt£l£L«.

  AY  k‰W« CN   v‹gd B Ïš bt£l£L«.

  ABCD njitahd rhŒrJu« MF«.

go 6 : BD Ï‹ msit¡ fhzÎ«.

  BD = d2d2d  = 9 br.Û. AC = d1d1d  = 7.5 br.Û. MF«.

gu¥gsÎ fz¡»Ljš:

ABCD v‹w rhŒrJu¤Âš, d1d1d  = 7.5 br.Û. k‰W« d2d2d  = 9 br.Û.

rhŒrJu« ABCD Ï‹ gu¥gsÎ d d2
1

1 2d d1 2d d# #d d# #d d1 2# #1 2d d1 2d d# #d d1 2d d=

2
1 7 5 9# #7 5# #7 5.7 5.# #.7 5.=

 = 7.5 × 4.5

 = 33.75 br.Û 2.

gæ‰Á 6.4

bfhL¡f¥g£l msÎfis¡ bfh©L BEST v‹w rhŒrJu« tiuªJ mj‹ 

gu¥gsit¡ fz¡»lÎ«.

1. BE = 5 br.Û. k‰W« BS = 8 br.Û.

2. BE = 6 br.Û. k‰W« ET = 8.2 br.Û.

 3. BE = 6 br.Û. k‰W« +B = 45°.

 4. BE = 7.5 br.Û. k‰W« +E = 65°.
 5. BS = 10 br.Û. k‰W« ET = 8 br.Û.

 6. BS = 6.8 br.Û. k‰W« ET = 8.4 br.Û.

 7. BS = 10 br.Û. k‰W« +B = 60°.

 8. ET = 9 br.Û. k‰W« +E = 70°.
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6.6 br›tf« k‰W« rJu«

6.6.1 br›tf«

Ïizfu¤Âš xU nfhzmsÎ 90° våš mJ 

br›tfkhF«.

Ïj‹ g©òfshtd:

(i) vÂ®¥ g¡f§fŸ rk«.

(ii) všyh¡ nfhz msÎfS« rk«.

(iii) x›bthU nfhz msÎ« 90°.

(iv) _iyé£l§fë‹ msÎfŸ rk«. 

(v) _iyé£l§fŸ x‹iwbah‹W ÏUrk¡ T¿L»‹wd.

br›tf¤Â‹ gu¥ò

 ABCD v‹w br›tf¤Â‹ gu¥ò = Ús« × mfy« rJu myFfŸ

A = l × b rJu myFfŸ.

6.6.2  br›tf« mik¤jš

Ã‹tU« msÎfŸ bfhL¡f¥g£lhš br›tf§fis tiuayh«.

   (i) Ús« k‰W« mfy«.

 (ii)  xU g¡f« k‰W« xU _iyé£l«

6.6.3  Ús« k‰W« mfy« bfhL¡f¥g£oU¡F«nghJ br›tf« mik¤jš

vL¤J¡fh£L 6.19

mL¤JŸs g¡f§fë‹ msÎfŸ 6 br.Û. k‰W« 4 br.Û. v‹w msÎfis¡ 

bfh©l br›tf« tiuªJ, mj‹ gu¥gsit¡ fh©f.

Ô®Î

juÎ : br›tf¤Â‹ mL¤JŸs g¡f§fë‹ msÎfŸ 6 br.Û. k‰W« 4 br.Û.

br›tf« mik¤jš

tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš 

bfhL¡f¥g£l msÎfis¡ F¿¡fÎ«

go 2 : 6 br.Û. ÚsKila AB v‹w xU 

nfh£L¤J©il tiuaÎ«.

go 3 : A Ïš ftuha¤ij¥ ga‹gL¤Â

AX   = AB  Mf tiuaÎ«.

go 4 : A  I ikakhfÎ«, 4 br.Û. Mu« bfh©l xU t£l éšiy AX I

D Ïš bt£L«go tiuaÎ«.

gl« 6.46

gl« 6.47



gl« 6.48

go 5 : D  I ikakhfÎ« 6 br.Û. Mu msÎ bfh©L xU t£léšiy AB

Ï‹ nk‰òw¤Âš tiuaÎ«.

go 6 : B I ikakhfÎ«, 4 br.Û. Mu msÎ bfh©L K‹ò  tiuªj 

t£léšiy C Ïš bt£L«go tiuf. BC  k‰W« CD  I tiuaÎ«. 

ABCD njitahd br›tf« MF«.

go 7 : AB = l = 6 l = 6 l br.Û. k‰W«

  BC = b = 4 br.Û. M»ad bfhL¡f¥g£l msÎfŸ MF«.

gu¥gsÎ fz¡»Ljš:

ABCD v‹w br›tf¤Âš, l = 6l = 6l  br.Û. k‰W« b = 4 br.Û.

  br›t«ABCD Ï‹ gu¥gsÎ = l × b

  = 6 × 4

  = 24 br.Û 2.

6.6.4 xU _iyé£lK«, xU g¡f¤Â‹ msÎ« bfhL¡f¥g£oU¡F« nghJ 

   br›tf« mik¤jš

vL¤J¡fh£L 6.20

_iyé£l¤Â‹ msÎ 7 br.Û., xU g¡f¤Â‹ msÎ 4 br.Û., cŸs 

br›tf¤ij mik¤J, mj‹ gu¥gsit¡ fh©f.

Ô®Î

juÎ :br›tf¤Â‹ _iyé£l« 7 br.Û., k‰W« xU g¡f¤Â‹ msÎ 4 br.Û.
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br›tf« mik¤jš

gl« 6.50

tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : 4 br.Û. ÚsKila AB v‹w xU nfh£L¤J©il tiuaÎ«.

go 3 : ABBX =  Mf tiuaÎ«.

go 4 : A I ikakhfÎ«, 7 br.Û. Mu msÎŸs xU t£léšiy BX  I 

  C Ïš bt£L«go tiuaÎ«.

go 5 : BC msÎ MukhfÎ«, A I ikakhfÎ« cila t£léšiy

    AB  Ï‹ nk‰òw« tiuaÎ«.

go 6 : C I ikakhfÎ« 4 br.Û. Mu msÎŸs t£léš K‹ò tiuªj 

t£léšiy D Ïš bt£L«go tiuaÎ«.

go 7 : AD  k‰W« CD  I tiuaÎ«.

  ABCD njitahd br›tf« MF«.

go 8 : BC Ï‹ msÎ fhzÎ«. BC = l = 5.8 br.Û. MF«

gu¥gsÎ fz¡»Ljš:

ABCD v‹w br›tf¤Âš, l = 5.8 l = 5.8 l br.Û. k‰W« b = 4 br.Û.

br›tf« ABCD  Ï‹ gu¥gsÎ = l × b  = 5.8 × 4
 = 23.2 br.Û 2.

gl« 6.49



6.6.5  rJu« mik¤jš

rJu«

mL¤JŸs g¡f§fŸ rkkhf cŸs br›tf« rJukhF«.

rJu¤Â‹ g©òfŸ

(i) všyh¡ nfhz msÎfS« rk«.

(ii) všyh¥ g¡f msÎfS« rk«.

(iii) x›bthU nfhzK« br§nfhz«.

(iv) _iyé£l§fŸ rkmsÎilad.

(v) _iyé£l§fŸ x‹iwbah‹W br§nfhz¤Âš 

  ÏUrk¡ T¿L»‹wd.

rJu¤Â‹ gu¥gsÎ = g¡f« × g¡f«

 A a a#a a#a a=

A a2
=   rJu myFfŸ.

rJu« tiua xnu xU msÎ njit¥gL»wJ.

xU rJu¤Â‹

 (i) xU g¡f msÎ mšyJ  (ii) xU _iyé£l msÎ

bfhL¡f¥g£lhš eh« rJu¤ij tiuayh«.

6.6.6   xU g¡f msÎ bfhL¡f¥g£oU¡F« nghJ rJu¤ij mik¤jš

vL¤J¡fh£L 6.21

5 br.Û. g¡f msÎila rJu« tiuªJ, mj‹ gu¥gsit¡ fh©f.

Ô®Î

juÎ: rJu¤Â‹ g¡f msÎ = 5 br.Û.

rJu« mik¤jš

gl« 6.53

F¿¥ò : _iyé£l msÎ 

bfhL¡f¥g£lhš rJu¤Â‹

gu¥gsÎ  A =  d
2

2

gl« 6.51

gl« 6.52
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tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msit¡ 

F¿¡fÎ«.

go 2 : 5 br.Û. ÚsKila PQ v‹w xU nfh£L¤J©il tiuaÎ«.

go 3 : P Ïš ftuha« bfh©L PX PQ=  Mf tiuaÎ«.

go 4 : P I ikakhfÎ«, 5 br.Û. msÎ Mu msthfÎ« bfh©l xU 

t£léšiy PX  I S Ïš bt£L«go tiuaÎ«.

go 5 : S I ikakhf¡ bfh©L 5 br.Û. msÎila Mu¤Âš PQ  ¡F 

nk‰òwkhf xU t£léš tiuaÎ«.

go 6 : Q I ikakhfÎ« 5 br.Û. Mu msthfÎ« bfh©L K‹d® tiuªj 

t£léšiy R Ïš bt£L«go t£léš tiuaÎ«.

go 7 : QR  k‰W«  RS  I tiuaÎ«.

  PQRS njitahd rJukhF«.

gu¥gsÎ fz¡»lš:

PQRS v‹w rJu¤Â‹ g¡f msÎ a = 5 br.Û.

 rJu« PQRS Ï‹ gu¥gsÎ = a × a = 5 × 5 = 25 br.Û 2.

6.6.7  xU _iyé£l« bfhL¡f¥g£oU¡F«nghJ rJu« mik¤jš

vL¤J¡fh£L 6.22

6 br.Û. msÎŸs _iyé£l¤ij¡ bfh©L rJu« tiuf. mj‹ gu¥gsit¡ 

fh©f.

Ô®Î

juÎ: rJu¤Â‹ xU _iyé£l« = 6 br.Û.

rJu« mik¤jš

gl« 6.55

gl« 6.54



tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msit¡ 

F¿¡fÎ«.

go 2 : 6 br.Û. ÚsKila AC v‹w xU nfh£L¤J©il tiuaÎ«.

go 3 : AC  ¡F ika¡ F¤J¡nfhL XY I tiuaÎ«.

go 4 : XY , AC  bt£L« òŸë O v‹f. vdnt OC =AO = 3 br.Û. MF«.

go 5 : O I ikakhf¡ bfh©L 3 br.Û. Mu mséid¡ bfh©L ÏU 

t£l é‰fŸ XY  v‹w nfh£il B, D fëš bt£L«go tiuaÎ«.

go 6 : AB, BC, CD  k‰W« DA  I tiuaÎ«.

  ABCD njitahd rJu« MF«.

gu¥gsÎ fz¡»Ljš:

 ABCD v‹w rJu¤Âš _iyé£l« d = 6d = 6d  br.Û.

 rJu« ABCD Ï‹ gu¥gsÎ = d
2

2
= 6 6

2
#6 6#6 6  = 18 br.Û 2.

gæ‰Á 6.5

 1. bfhL¡f¥g£LŸs msÎfis¡ bfh©L JUMP v‹w br›tf« tiuªJ 

mj‹ gu¥gsit¡ fz¡»lÎ«.

 (i) JU = 5.4 br.Û. k‰W« UM = 4.7 br.Û.

 (ii) JU = 6 br.Û. k‰W«  JP = 5 br.Û.

 (iii) JP = 4.2 br.Û. k‰W« MP= 2.8 br.Û.

 (iv) UM = 3.6 br.Û. k‰W«  MP = 4.6 br.Û.

 2. bfhL¡f¥g£LŸs msÎfis¡ bfh©L MORE v‹w br›tf« tiuªJ 

mj‹ gu¥gsit¡ fz¡»lÎ«.

 (i) MO = 5 br.Û. k‰W« _iyé£l« MR = 6.5 br.Û.

 (ii) MO = 4.6 br.Û. k‰W« _iyé£l« OE = 5.4 br.Û.

 (iii) OR = 3 br.Û. k‰W« _iyé£l« MR = 5 br.Û.

 (iv) ME = 4 br.Û. k‰W« _iyé£l« OE = 6 br.Û.

 3. bfhL¡f¥g£LŸs g¡f msit¡ bfh©L EASY v‹w rJu« tiuªJ 

mj‹ gu¥gsit¡ fz¡»lÎ«.

 (i) 5.1 br.Û.       (ii)    3.8 br.Û.

 (iii) 6 br.Û.        (iv)    4.5 br.Û.

 4. bfhL¡f¥g£LŸs _iyé£l msÎfis¡ bfh©L GOLD v‹w rJu« 

tiuªJ mj‹ gu¥gsit¡ fz¡»lÎ«.

 (i) 4.8 br.Û.    (ii)     3.7 br.Û.

 (iii) 5 br.Û.  (iv)     7 br.Û.
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6.7 bghJika t£l§fŸ

Ï¥gFÂæš eh« bghJika t£l§fis¥ g‰¿ f‰ngh«. c§fS¡F 

t£l§fis¥ g‰¿ K‹dnu bjçÍ«.

6.7.1   f‰wš ö©lš

mirt‰w Ú®¥gu¥Ãš xU ÁW fšiy¥ ngh£lJ« t£l« t£lkhf miyfŸ 

c©lhtij¥ gh®¤ÂU¡»Ö®fŸ. m›t£l§fS¡bfšyh« bghJthd ika« vJ? 

m¢ÁW fš v§F Úçš éGªjnjh mªj Ïl« jhnd! M«. 

bghJthd ika¤ij¡ bfh©L ntWg£l Mu msÎfSl‹ xU 

js¤Âš tiua¥gL« t£l§fŸ bghJika t£l§fŸ vd¥gL«. mªj ika« 

bghJikakhF«.

bghJika t£l§fŸ

xU js¤Âš bghJ ika¤ij¡ bfh©L bt›ntwhd Mu§fëš 

tiua¥gL« t£l§fŸ bghJika t£l§fŸ v‹wiH¡f¥gL»‹wd.

gl§fŸ 6.56 k‰W« 6.57 bghJika t£l§fis¡ F¿¡»‹wd.

Ã‹tU« Ïu©L gl§fisÍ« gh®¡fÎ«.

gl« 6.58 Ïš Ïu©L bghJika t£l§fŸ cŸsd. 

gl« 6.56 gl« 6.57

gl« 6.58 gl« 6.59



gl« 6.59Ïš ÏU t£l§fS¡F ÏilnaÍŸs gFÂia t©z« Ô£o¡ 

fh£l¥g£LŸsJ. Ïªj t©zä£l¥ gFÂia t£l tya« (Circular ring) v‹g®.

t£l tya« - étç¥ò

gl« 6.60 Ïš, C1 k‰W« C2 v‹git O v‹w 

òŸëia bghJ ikakhfÎ«, r1 k‰W« r2  v‹w 

ntWg£l Mu msÎfisÍ« bfh©l ÏU t£l§fŸ 

C1 k‰W« C2 v‹git bghJika t£l§fŸ MF«. 

Ï›éU t£l§fS¡F Ïilna milgL« gu¥gsÎ 

t£l tya« v‹wiH¡f¥gL»wJ.

t£ltya« mfy« = OB – OA r r2 1r r2 1r r= r r-r rr r2 1r r-r r2 1r r  (r (r ( 2 > r1)

6.7.2   Mu§fŸ bfhL¡f¥g£oU¡F« nghJ bghJika t£l§fŸ tiujš

vL¤J¡fh£L 6.23

3 br.Û k‰W« 5 br.Û M»a Mu msÎfSila bghJika t£l§fŸ tiuªJ 

t£l tya¤ij ãHè£L¡ fh£Lf. mj‹ mfy¤ijÍ« fh©f.

Ô®Î

juÎ: bghJika t£l§fë‹ Mu§fŸ3 br.Û. k‰W« 5 br.Û.

bghJika t£l§fŸ tiujš

gl« 6.62

gl« 6.60

gl« 6.61
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tiujY¡fhd gofŸ

go 1 : cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2 : O v‹w òŸëia F¿¡fÎ«.

go 3 : O I ikakhf¡ bfh©L Mu msÎ (OA) = 3 I ikakhf¡ bfh©L Mu msÎ (OA) = 3 I ikakhf¡ bfh©L Mu msÎ ( br.Û.  cŸsthW xU 

t£l« tiuaÎ«.

go 4 : O I ikakhf¡ bfh©L Mu msÎ (OB) = 5 I ikakhf¡ bfh©L Mu msÎ (OB) = 5 I ikakhf¡ bfh©L Mu msÎ ( br.Û. cŸsthW 

k‰bwhU t£l« tiuaÎ«.

Ï›thW bghJika t£l§fŸ C1 k‰W« C2 tiua¥gL»‹wd.

 t£l tya¤Â‹ mfy« = OB – OA

  = 5 – 3

  = 2 br.Û.

gæ‰Á 6.6

 1. bfhL¡f¥g£LŸs Mu msÎfisÍila bghJika t£l§fŸ tiuªJ 

t£l tya¤Â‹ mfy¤ij¡ f©LÃo¡f.

 (i) 4 br.Û. k‰W« 6 br.Û.

 (ii) 3.5 br.Û. k‰W« 5.5 br.Û.

 (iii) 4.2 br.Û. k‰W« 6.8 br.Û.

 (iv) 5 br.Û. k‰W« 6.5 br.Û.

  (v) 6.2 br.Û. k‰W« 8.1 br.Û.

 (vi) 5.3 br.Û. k‰W« 7 br.Û.
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Ïu©L bghJ ika t£l§fS¡F Ïil¥g£l gu¥gsÎ t£l tya« 

MF«.

xU eh‰fu¤Â‹ gu¥gsÎ A = 
2
1 d (d (d h1 + h2) rJu myFfŸ. ÏÂš d v‹gJ d v‹gJ d

_iyé£l¤Â‹ msÎ h1 k‰W« h2 v‹git vÂ® c¢ÁfëèUªJ

_iyé£l¤Â‰F tiua¥gL« br§F¤J¤ bjhiyÎfŸ.

xU rçtf¤Â‹ gu¥gsÎ A = 
2
1 h (a (a (  + b)b)b  rJu myFfŸ. ÏÂš a k‰W« 

b v‹gd Ïiz¥g¡f§fë‹ msÎfŸ k‰W« h v‹gJ Ïiz¥ 

g¡f§fS¡F ÏilnaÍŸs br§F¤J¤ bjhiyÎ.

xU Ïizfu¤Â‹ gu¥gsÎ A = b × h rJu myFfŸ. ÏÂš b v‹gJ 

Ïizfu¤Â‹ mo¥g¡f¤Â‹ msÎ k‰W« h v‹gJ Ïiz¥ 

g¡f§fS¡F ÏilnaÍŸs br§F¤J¤ bjhiyÎ.

xU rhŒrJu¤Â‹ gu¥gsÎ A = d d
2
1

1 2
d d
1 2

d dd d#d d
1 2#1 2

d d
1 2

d d#d d
1 2

d d  rJu myFfŸ. ÏÂš d1d1d  k‰W« 

d2  d2  d v‹gd _iyé£l§fë‹ msÎfŸ.

M®t_£L« jftšfŸ

• j§f br›tf« v‹gJ g‹bdL§ fhykhf fiy k‰W« f£ll¡fiyæš 

fhz¥gL« xUéj br›tfkhF«. j§f br›tf¤Â‹ g¡f§fŸ njhuhakhf 

1 : 1.6 v‹w é»j¤Âš mikªJ ÏU¡F«. Ïªj é»j« j§f é»j« v‹W 

miH¡f¥gL»wJ. j§f br›tf« f©Q¡F éUªjhF«.  j§f é»j« ».K. 

5M« ü‰wh©o‹ k¤Âæš »nu¡f®fshš f©LÃo¡f¥g£lJ.

• 1855Ïš fhykhd fâjnkij bfs°, 17 g¡f§fis¡ bfh©l xU 

gynfhz¤ij¤ j‹Dila fšyiwæ‹ ÛJ tiua¥gl nt©L« vd 

éU«Ãdh®. Mdhš Á‰Ã mij¢ brJ¡F« nghJ mJ xU t£l¤ij¥ ngh‹W 

mikªJé£lJ.

• òÂ® mWnfhz«: všyh _iyé£l§fS« tiua¥g£l xU 

xG§F mWnfhz« òÂ® mWnfhz« MF«. 



7tiugl§fŸ

7.1 7.1 m¿Kf«

7.2 7.2 fh®£OÁa‹ js«, Ma m¢RfŸ

-X® m¿Kf«

7.3 bt›ntW NHšfëš òŸëfis¡ 

F¿¤jš

7.4 ne®¡nfhLfisÍ«, Ma m¢RfS¡F ne®¡nfhLfisÍ«, Ma m¢RfS¡F 

Ïizahd nfhLfisÍ« tiujšÏizahd nfhLfisÍ« tiujš

7.5 ne®¡nfh£L tiugl§fŸne®¡nfh£L tiugl§fŸ

7.6 ne®¡nfh£L tiugl§fis¥ go¤j¿jšne®¡nfh£L tiugl§fis¥ go¤j¿jš

7.1 m¿Kf«

X® <Í« tiuglK« : xU fij

17 M« ü‰wh©o‹ K‰gFÂia¢ rh®ªj ÃbuŠR¡ fâjnkij 

bund bl°fh®l° v‹gtnu tiugl¤ij¡ f©l¿ªjt® Mth®. 

mtuJ thœéš ãfœªj xU Ritahd ãfœ¢Á Ï§nf ju¥g£LŸsJ. 

bund bl°fh®l° ÁWtdhf 

ÏUªjnghJ nehahëahf ÏUªjh®. 

Mfnt mt® fhiyæš btFneu« 

gL¡ifænyna gL¤ÂU¡f 

mDkÂ¡f¥g£lh®. Ã‹d® mJnt 

mtuJ Ïašgh»¥ nghdJ. 

m›thW xUehŸ mt® gL¡ifæš 

gL¤ÂUªjnghJ nk‰Tiuæ‹ 

xU _iy¡fUnf X® < ÏUªjij¡ 

f©lh®. mJ gšntW neu§fëš 

nk‰Tiuæ‹ gy Ïl§fëš 

mk®ªjJ. bund bl°fh®l° mªj < mk®ªj gšntW Ïl§fis¤ 

Ô®khå¡f v©âdh®. ÏJ mtiu nkY« ÁªÂ¡f it¤jJ. mt® 

nk‰Tiuæ‹ _iy O éèUªJ »H¡F neh¡»Í«, tl¡F neh¡»Í« 

v›tsÎ bjhiyéš mªj < ÏUªjJ vd¡ f©lhš nghJkhdJ 

vd ãid¤jh®. (gl¤ij¥ gh®¡fÎ«) ÏJnt ‘tiugl§fŸ’ v‹w 

ghl¥Ãçé‹ bjhl¡fkhF«.

bund 

bl°fh®l°

(1596- 1650 A.D) 
fâj 

nkijÍ« 

ÃbuŠR j¤Jt 

PhåÍkhd 

Ït® ‘Discourse 
on Method’ v‹w 

ò¤jf¤ij 

vGÂÍŸsh®. 

Ïa‰fâj¤ 

ijÍ« 

toéaiyÍ« 

xU§»iz¡f 

Ït® vL¤j 

Ka‰Áfshš 

ÏU òÂa fâj¥ 

ÃçÎfshd 

gFKiw 

toéaY« 

tiugl§fS« 

Ãwªjd.

“eh‹ 

ÁªÂ¡»nw‹, 

Mfnt eh‹ 

ÏU¡»‹nw‹”,  

v‹gJ ÏtuJ 

bgU«òfœ bg‰w 

T‰WfSŸ 

x‹whF«.
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xU òŸëia ÏU msÎfis¡ (XU »il k‰W« xU br§F¤J) bfh©L 

F¿¥ÃL« Ï«Kiwia “fh®£OÁa‹ mik¥ò” v‹»nwh«. Rene Descartes v‹w 

mtuJ bgaçš ÏUªJ ‘Cartes’ v‹w brhš vL¡f¥g£L “ fh®£OÁa‹ mik¥ò” 

v‹W mtUila ãidthf bgaçl¥g£LŸsJ,  x m¢R, y m¢R M»a Ï›éU 

m¢RfisÍ«, ‘fh®£OÁa‹ m¢RfŸ’ v‹nw miH¡»nwh«.

7.2 fh®£OÁa‹ js«, Ma m¢RfŸ-X® m¿Kf«

7.2.1 xU òŸëæ‹ mikél«

gl« 7.1 I¡ fh©f. e«khš ÁWt‹ v§nf 

ÏU¡»wh‹? r®¢ v§nf ÏU¡»wJ? nfhæš 

v§nf ÏU¡»wJ? ig v§nf ÏU¡»wJ? kNÂ 

v§nf ÏU¡»wJ? v‹W Tw ÏaYkh? ÏJ 

vëjh? Ïšiy. eh« ÁWt‹, r®¢, nfhæš, ig, 

kNÂ M»at‰¿‹ mikél§fis v›thW 

rçahf¡ Tw ÏaY«?

eh« Kjèš, x‹W¡bfh‹W XuyF¤bjhiyéš mikªj ÏiznfhLfis 

tiunth«. moæš cŸs »il¡nfhL ‘OX’ MF«. Ï¥bghGJ, gl« 7.1 MdJ

gl« 7.2 I¥ ngh‹W njh‹W«.

Ï¥bghGJ ÁWt‹, r®¢, nfhæš, ig, 

kNÂ M»aitfë‹ ÏU¥Ãl§fis¡ 

Tw Kašnth«. ÁWtå‹ ÏU¥ÃlK« 

r®¢Á‹ ÏU¥ÃlK« Kjš Ïiz¡nfh£oš 

mikªJŸsd. mjhtJ OX v‹w 

mo¡nfh£oèUªJ Ïit XuyF¤ bjhiyÎ 

jŸëÍŸsd. Ï¥bghGJ« Tl e«khš 

Ïitfë‹ mikél§fis äf¢ rçahf¢ 

R£o¡fh£l Ïayéšiy. ek¡F Ï‹D« Vnjh 

FH¥g« ÏU¡»‹wJ. Ï›thnw nfhæš, ig, 

kNÂ M»at‰¿‹ äf¢ rçahd ÏU¥Ãl§fis 

TwÎ« ek¡F fodkhfnt cŸsJ. Vbdåš 

mit ahÎ« bt›ntW Ïiz nfhLfëš mikªJŸsd.

Ï¡FH¥g¤ij¤ jé®¡f, eh« x‹W¡bfh‹W XuyF¤ bjhiyéš mikªj 

br§F¤J¡ nfhLfis gl« 7.2 Ïš tiunth«. ÏlJ Xu« cŸs br§F¤J nfhL 

‘OY’ MF«. Ã‹ò mJ gl« 7.3 Ïš cŸsJ nghš njh‹W«.

gl« 7.2

gl« 7.1



Ïiz k‰W« br§F¤J¡ nfhLfë‹ 

cjéÍl‹ eh« bfhL¡f¥g£LŸs bghU£fë‹ 

mikél§fis¤ Ô®khå¡fyh«. Kjèš 

ÁWtå‹ ÏU¥Ãl¤ij¡ fh©ngh«. mt‹ 

OY v‹w br§F¤J¡ nfh£oèUªJ 1 myF¤ 

bjhiyéY« OX v‹w »il¡ nfh£oèUªJ

1 myF¤ bjhiyéY« cŸsh‹. vdnt 

mtdJ mikél« (1, 1) v‹w òŸëahš 

F¿¥Ãl¥gL»wJ.

mnj nghš, r®¢Á‹ mikél« (4, 1)
v‹w òŸëahY«, nfhæè‹ mikél« (2, 2)
v‹w òŸëahY«, igæ‹ mikél« (4, 3) v‹w 

òŸëahY«, kNÂæ‹ mikél« (3, 4) v‹w òŸëahY« F¿¥Ãl¥gL»‹wd.

7.2.2  Ma m¢R Kiw

eh« Ï¥bghGJ Ma m¢R Kiw v‹gJ ahbjd Kiwahf tiuaW¥ngh«.

X OXlX OlX O , Y OYlY OlY O M»ait 

ÏU v© nfhLfŸ v‹W« 

Ïit x‹iwbah‹W br§F¤ 

jhf ó¢Áa¤Âš bt£o¡ bfhŸ 

»‹wd v‹W« bfhŸnth«. 

Ïit jhë‹ KG¤ js¤ij 

eh‹F rk¥ gFÂfshf¥ Ãç¡F«. 

eh« Ït‰iw fh‰gFÂfŸ [I, II, III
k‰W« IV] v‹»nwh«. gl¤ij¡ 

fh©f. ÏÂš,

XlOX v‹w nfh£il

    x-m¢R v‹»nwh«.

Y OYlY OlY O  v‹w nfh£il

   y-m¢R v‹»nwh«.

‘O’ v‹w òŸëia MÂ¥òŸë 

v‹»nwh«.

Ï¥òŸëna x-m¢R«, y-m¢R« bt£o¡bfhŸS« òŸëahF«.

ÏJnt fh®£OÁa‹ Mam¢RKiw vd¥gL»wJ.

gl« 7.3
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F¿¥ò : xU òŸëia¡ F¿¡f, eh« Kjèš x m¢R¤ bjhiyitÍ« (mšyJ 

»ila¢Á‹ ÛJŸs v©) ÃwF y m¢R¤ bjhiyitÍ« (mšyJ 

br§F¤J m¢Á‹ ÛJŸs v©) vGJtnj tH¡fkhF«. tçir nrhoæ‹ 

Kjš v© x m¢R¤ bjhiyÎ mšyJ »il¤ bjhiyÎ vd¥gL»wJ, 

tçir nrhoæ‹ Ïu©lh« v© y m¢R¤ bjhiyÎ mšyJ br§F¤J¤ 

bjhiyÎ vd¥gL»wJ.

c‰W neh¡fš: gl¤Âš cŸs P (4, 6) v‹w òŸëia¡ fUJnth«. ÏJ y-m¢ÁèUªJ y-m¢ÁèUªJ y-
tyJ òw« 4 myF¤ bjhiyéY« x-m¢ÁèUªJ nk‰òw« x-m¢ÁèUªJ nk‰òw« x- 6 myF¤ bjhiyéY« jŸë 

mikªJŸsJ. P v‹w òŸëæ‹ m¢R¤ öu§fis (4, 6) v‹wiH¡»nwh«.

7.3 bt›ntW NHšfëš òŸëfis¡ F¿¤jš

7.3.1  tiugl¤jhëš xU òŸëia¡ F¿¤jš

vL¤J¡fh£L 7.1

(4, 5) v‹w òŸëia tiugl¤jhëš F¿. Ï¥òŸëÍ« (5, 4) « x‹wh?

Ô®Î

X OXlX OlX O , Y OYlY OlY O  M»a ÏU v©nfhLfis 

tiuf. mit MÂ¥òŸë ‘O’ Ïš bt£o¡ 

bfhŸ»‹wd.

bghU¤jkhd msÎ¤ Â£l¤ij KoÎ 

brŒJ x, y m¢Rfëš msÎfis¡ F¿¡»nwh« 

bfhL¡f¥g£l òŸë P (4, 5). Ï§F P æ‹, x
m¢R¤bjhiyÎ 4, y m¢R¤ bjhiyÎ 5 MF«.

Ï›éu©Lnk äif. vdnt P (4, 5) v‹w 

òŸë Kj‰ fhš gFÂæš mikÍ«. òŸëia¡ 

F¿¡f MÂ¥òŸë O (0, 0) Ïš bjhl§», x
m¢Á‹ ÛJ tyJ g¡fkhf 4 myFfŸ ef®nth«. 

ÃwF nkšneh¡»¤ ÂU«Ã y m¢R¡»izahf 

5 myFfŸ ef®nth«. Ï¥bghGJ, eh« P (4, 5) v‹w òŸëia tªjilªJŸnsh«. 

mjid¡ F¿¡»nwh«. (nk‰f©l gl¤Âš fh£oÍŸsgo).

mL¤J, Q (5, 4) v‹w òŸëia eh« F¿¥ngh«. Ï§F Q  é‹ x m¢R¤ 

bjhiyÎ 5, y m¢R¤ bjhiyÎ 4 MF«. Ïu©Lnk äif. vdnt Q (5, 4) v‹w 

Ï¥òŸëÍ« Kj‰ fh‰gFÂænyna mikÍ«. Q (5, 4) v‹w Ï¥òŸëia¡ F¿¡f 

MÂ¥òŸëæš bjhl§», x m¢Á‹ ÛJ ty¥g¡fkhf 5 myFfŸ ef®nth«. ÃwF 

nkšneh¡»¤ ÂU«Ã y m¢R¡»izahf 4 myFfŸ ef®nth«. Ï¥bghGJ, eh« 

Q (5, 4) v‹w òŸëæid tªjilªJŸnsh«. mjid¡ F¿¡»nwh«. (nk‰f©l 

gl¤Âš fh£oÍŸsgo)

nk‰f©l gl¤ÂèUªJ P (4, 5) v‹w òŸëÍ« Q (5, 4) v‹w òŸëÍ« ÏU 

bt›ntW òŸëfŸ v‹gJ äf¤ bjëthf¤ bjç»‹wJ.
KoÎ



vL¤J¡fh£L 7.2

Ã‹tU« òŸëfis xU tiugl¤jhëš F¿¤J mit vªj vªj

fh‰gFÂfëš mik»‹wd v‹W« fh©f.

(i) A (3,5)          (ii) B (–2 , 7) 

(iii) C (–3,–5)    (iv) D (2, – 7)

(v) O (0, 0)

Ô®Î

x, y m¢Rfis tiu»nwh«. 

bghU¤jkhd msÎ¤Â£l¤ij 

KoÎ brŒJ x, y m¢RfëŸ 

msÎfis¡ F¿¥ngh«.

(i) A (3 , 5) v‹w òŸëia¡ F¿¡f:

Ï§F A æ‹ x m¢R¤ 

bjhiyÎ 3, y m¢R¤ bjhiyÎ 

5 MF«. Ïu©Lnk äif. 

vdnt A (3, 5) v‹w òŸë Kj‰ 

fh‰gFÂæš mikÍ«. MÂ¥ 

òŸëæš bjhl§», x m¢Á‹ 

ÛJ tyJ g¡fkhf 3 myFfŸ 

ef®nth«. ÃwF nkšneh¡»¤ ÂU«Ã y m¢R¡»izahf 5 myFfŸ ef®ªJ

A (3, 5) v‹w òŸëia¡ F¿¡»nwh«.

(ii) B (–2 , 7) v‹w òŸëia¡ F¿¡f

Ï§F B æ‹ x m¢R¤ bjhiyÎ –2, y m¢R¤ bjhiyÎ 7, ÏJ äif. vdnt 

B (–2, 7) v‹w òŸë Ïu©lh« fh‰gFÂæš mikÍ«. MÂ¥ òŸëæš bjhl§»,

x m¢Á‹ ÛJ ÏlJ g¡fkhf 2 myFfŸ ef®nth«. ÃwF nkšneh¡»¤ ÂU«Ã y
m¢R¡ »izahf 7 myFfŸ ef®ªJ B (–2 , 7)  v‹w òŸëia¡ F¿¡»nwh«.

(iii) C (–3 , –5) v‹w òŸëia¡ F¿¡f

Ï§F C æ‹ x m¢R¤bjhiyÎ – 3, y m¢R¤ bjhiyÎ – 5 MF«. Ïu©Lnk 

Fiw. vdnt C ( – 3, – 5) v‹w òŸë _‹wh« fh‰gFÂæš mikÍ«. MÂ¥òŸëæš 

bjhl§», xm¢Á‹ ÛJ ÏlJ g¡fkhf 3 myFfŸ ef®nth«. ÃwF Ñœneh¡»¤ ÂU«Ã 

y m¢R¡»izahf 5 myFfŸ ef®ªJ C (– 3, – 5) v‹w òŸëia¡ F¿¡»nwh«.

(iv) D (2, – 7) v‹w òŸëia¡ F¿¡f

Ï§F, D æ‹ x m¢R¤ bjhiyÎ 2, ÏJ äif. y m¢R¤ bjhiyÎ –7, ÏJ 

Fiw. vdnt D (2, – 7) v‹w òŸë eh‹fh« fh‰gFÂæš mikÍ«. MÂ¥ òŸëæš 

256



257

tiugl§fŸ

bjhl§», x m¢Á‹ ÛJ tyJ g¡fkhf 2 myFfŸ ef®nth«. ÃwF Ñœneh¡»¤ 

ÂU«Ã y m¢R¡»izahf 7 myFfŸ ef®ªJ D (2, – 7) v‹w òŸëia¡ F¿¡»nwh«.

(v) O (0, 0) v‹w òŸëia¡ F¿¡f

ÏJ MÂ¥òŸëahF«. x, y M»a ÏU m¢R¤öu§fS« ó¢Áank. x, y M»a 

ÏU m¢RfS« bt£o¡bfhŸS« òŸë ÏJthF«. Ïjid O (0, 0) v‹w òŸëahf¡ 

F¿¡»nwh«.

vL¤J¡fh£L 7.3

Ã‹tU« òŸëfis xU tiugl¤jhëš F¿¤J mt‰¿‹ 

mikél§fis¡ fh©f.

(i) A (7, 0)    (ii) B (– 5, 0)

(iii) C (0 , 4) (iv) D (0, – 3)

Ô®Î

x, y m¢Rfis tiu»nwh«. 

bghU¤jkhd msÎ¤Â£l¤ij 

KoÎbrŒJ x, y m¢Rfëš 

msÎfis¡ F¿¡»nwh«.

(i) A (7, 0) v‹w òŸëia¡ F¿¡f

Ï§F, A æ‹ x m¢R¤ bjhiyÎ 

7, ÏJ äif, y m¢R¤ bjhiyÎ 

ó¢Áa«. vdnt A (7, 0) v‹w 

òŸë x m¢Á‹ ÛJ mikÍ«. 

MÂ¥òŸëæš bjhl§»,

x m¢Á‹ ÛJ tyJg¡fkhf

7 myFfŸ ef®ªJ tªjilÍ« 

òŸëia¡ F¿¡»nwh«.

(ii) B (–5 , 0) v‹w òŸëia¡ F¿¡f

Ï§F, B æ‹ x m¢R¤ bjhiyÎ – 5, ÏJ Fiw, y m¢R¤ bjhiyÎ ó¢Áa«. 

vdnt B (– 5, 0) v‹w òŸë x m¢Á‹ ÛJ mikÍ«. MÂ¥òŸëæš bjhl§», x 
m¢Á‹ ÛJ ÏlJg¡fkhf 5 myFfŸ ef®ªJ tªjilÍ« òŸëia¡ F¿¡»nwh«.

(iii) C (0 ,4) v‹w òŸëia¡ F¿

Ï§F, C æ‹ x m¢R¤ bjhiyÎ ó¢Áa«, y m¢R¤ bjhiyÎ 4, ÏJ äif. 

vdnt C (0, 4) v‹w òŸë y m¢Á‹ ÛJ mikÍ«. MÂ¥òŸëæš bjhl§»

y m¢Á‹ ÛJ nkšneh¡» 4 myFfŸ ef®ªJ tªjilÍ« òŸëia¡ F¿¡»nwh«.



(iv) D (0 , –3) v‹w òŸëia¡ F¿¡f

Ï§F, x m¢R¤ bjhiyÎ ó¢Áa«, y m¢R¤ bjhiyÎ – 3, ÏJ Fiw. 

vdnt D (0, – 3) v‹w òŸë y m¢Á‹ ÛJ mikÍ«. MÂ¥òŸëæš bjhl§»

y m¢Á‹ ÛJ Ñœneh¡» 3 myFfŸ ef®ªJ tªjilÍ« òŸëia¡ F¿¡»nwh«.

òŸëfŸ v§F mik»‹wd v‹gij tiugl¤jhëš  F¿¡fhknyna 

e«khš Tw KoÍkh? Ïij m¿a, Ñœ¡fhQ« m£ltizia c‰W neh¡Ff.

t. v©
vL¤J¡ 

fh£LfŸ

òŸëæ‹ x
m¢R¤ bjhiyÎ

òŸëæ‹ y
m¢R¤ bjhiyÎ

òŸëæ‹ 

mikél«

1. (3,5) äif (+) äif (+) Kjyh« 

fh‰gFÂ

2. (–4,10) Fiw (–) äif (+) Ïu©lh« 

fh‰gFÂ

3. (–5,–7)–7)– Fiw (–) Fiw (–) _‹wh« 

fh‰gFÂ

4. (2,–4) äif (+) Fiw (–) eh‹fh« 

fh‰gFÂ

5. (7,0) ó¢Áak‰w v© ó¢Áa« X m¢Á‹ ÛJ

6. (0,–5) ó¢Áa« ó¢Áak‰w v© Y m¢Á‹ ÛJ

7 (0,0) ó¢Áa« ó¢Áa« MÂ¥òŸë

Ã‹tU« òŸëfis tiugl¤jhëš F¿¡fhknyna c‹dhš mt‰¿‹ 

mikél§fis¡ Tw ÏaYkh?

 (i) (2 , 7) (ii) (–2 , 7) (iii) (–2 , –7) (iv) (2 , –7)
 (v) (2 , 0) (vi) (–2 , 0)  (vii) (0 , 7) (viii) (0 , –7)

7.4 ne®¡nfhLfisÍ« Ma m¢RfS¡F Ïizahd nfhLfisÍ« 

tiujš

bfhL¡f¥g£l ÏU òŸëfshš Md ne®¡nfh£oidÍ« Ma m¢RfS¡F 

Ïizahd nfhLfisÍ« tiutJ v›thW v‹gij Ï¥gFÂæš eh« 

f‰fÎŸnsh«. nkY« js cUt§fë‹ gu¥gsÎfisÍ« f©l¿aÎŸnsh«.
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7.4.1  bfhL¡f¥g£l ÏU òŸëfisÍ« Ïiz¡F« nfh£il tiujš

vL¤J¡fh£L 7.4

Ã‹tU« òŸëfis Ïiz¡F« nfh£il tiuf.

(i) A (2,3),  B (5, 7), 

(ii)  P (–4,5), Q (3,–4).

Ô®Î

(i) A (2 , 3), B (5 , 7) M»a 

òŸëfis Ïiz¡F« nfh£il 

tiujš:

Kjèš (2, 3) v‹w 

òŸëia¡ F¿¤J mj‰F

A vd¥ bgaçL»nwh«.

mL¤J (5, 7) v‹w 

òŸëia¡ F¿¤J mj‰F

B vd¥ bgaçL»nwh«.

ÃwF òŸëfŸ A IÍ«

B IÍ« nr®¡»nwh«.

AB v‹gJ njitahd 

nfhlhF«.

(ii) P (– 4, 5), Q (3, – 4) M»a 

òŸëfis Ïiz¡F« nfh£il 

tiujš:

Kjèš (– 4, 5) v‹w òŸëia¡ 

F¿¤J mj‰F P vd¥ bgaçL»nwh«.

mL¤J (3, – 4) v‹w òŸëia¡ 

F¿¤J mj‰F Q vd¥ bgaçL»nwh«.

ÃwF òŸëfŸ P IÍ« Q IÍ« 

nr®¡»nwh«.

PQ v‹gJ njitahd 

nfhlhF«.



7.4.2 Ma m¢RfS¡F Ïizahd ne®¡nfhLfis tiujš

vL¤J¡fh£L 7.5

(i) x = 3 Ï‹ tiugl« tiuf.

(ii) y = –5 Ï‹ tiugl« tiuf.

(iii) x = 0 v‹gj‹ tiugl« tiuf.
Ô®Î

(i) x = 3 v‹w rk‹gh£o‹ bghUŸ

y m¢R¤ bjhiyÎ vJthf 

ÏUªjhY« x m¢R¤ bjhiythdJ, 

v¥bghGJ« 3 Mfnt ÏU¡F« 

v‹gjhF«. Mfnt, ek¡F

x 3 3
y 3 –4

v‹w m£ltiz »il¡»wJ.

A (3, 3), B (3, – 4) M»a òŸëfis¡ 

F¿¡»nwh«. Ï›éU òŸëfisÍ« 

Ïiz¤J ÏUg¡fK« nfh£il 

Ú£odhš x = 3 v‹gj‹ tiugl« 

»il¡»‹wJ.

(ii) y = – 5 v‹w rk‹gh£o‹ 

bghUŸ

x m¢R¤ bjhiyÎ vJthf 

ÏUªjhY« y m¢R¤ bjhiythdJ, 

v¥bghGJ« – 5 Mfnt ÏU¡F« 

v‹gjhF«. Mfnt, ek¡F

x –2 6
y –5 –5

v‹w m£ltiz »il¡»wJ.

A (– 2, – 5), B (3, – 5) M»a 

òŸëfis¡ F¿¡»nwh«. Ï›éU 

òŸëfisÍ« Ïiz¤J ÏUg¡fK« 

nfh£il Ú£odhš y = – 5 v‹gj‹ 

tiugl« »il¡»‹wJ.
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(iii) x = 0 v‹w rk‹gh£o‹ bghUŸ

y m¢R¤ bjhiyÎ vJthf 

ÏUªjhY« x m¢R¤ bjhiythdJ, 

v¥bghGJ« ó¢Áakhfnt ÏU¡F« 

v‹gjhF«. Mfnt, ek¡F

x 0 0
y 3 –3

v‹w m£ltiz »il¡»wJ.

A (0, 3)  ,  B (0, – 3) M»a òŸë fis¡ 

F¿¡»nwh«. Ï›éU òŸëfisÍ« 

Ïiz¤J nfh£il Ú£odhš

x = 0 v‹gj‹ tiugl« »il¡»‹wJ.

7.4.3 js cUt§fë‹ gu¥gsÎ

xU tiugl¤jhëš tiua¥g£l rJu«, br›tf«, Ïizfu«, rçtf«, 

K¡nfhz« ngh‹w js cUt§fshš milgL« gFÂfë‹ gu¥gsÎfis 

tiugl¤jhëš cŸs myF rJu§fis v©â¤ Ô®khå¡f KoÍ«.

vL¤J¡fh£L 7.6

A (5 , 3), B (–3 , 3), C (–3 , –4),
D (5 , –4) M»a òŸëfis¡ F¿¤J 

ABCD v‹w tot¤jhš milgL« 

gFÂæ‹ gu¥gsit¡ fh©f.

Ô®Î

x, y m¢Rfis bghU¤jkhd 

msÎ¤ Â£l¤Jl‹ tiu»nwh«.

A (5 , 3), B (–3 , 3), C (– 3 , –4), D (5 , –4)
M»a òŸëfis¡ F¿¡»nwh«.

A k‰W« B, B k‰W« C, 

C k‰W« D, D k‰W« A M»a 

òŸëfis Ïiz¡»nwh«.

ABCD v‹w X® milg£l tot« 

ek¡F¡ »il¡»‹wJ. bjëthf 

ÏJ xU br›tf« MF«. eh‹F 

g¡f§fS¡FŸS« milg£LŸs 

myF rJu§fis¡ T£odhš 56 myF rJu§fŸ cŸsd.

vdnt br›tf« ABCD Ï‹ gu¥gsÎ 56 rJu br.Û. MF«.



vL¤J¡fh£L 7.7

 A (2, 8 ), B (– 3, 3), C (2, 3)
M»a òŸëfis¡ F¿¤J 

ABC v‹w tot¤jhš 

milgL« gFÂæ‹ gu¥ 

gsit¡ fh©f.

Ô®Î

x, y m¢Rfis 

bghU¤jkhd msÎ¤ 

Â£l¤Jl‹ tiu»nwh«.

A (2 , 8 ), B (– 3 , 3) , C (2 , 3) M»a 

òŸëfis¡ F¿¡»nwh«.

A k‰W« B, B k‰W« C, C 
k‰W« A M»a òŸëfis 

Ïiz¡»nwh«. ABC v‹w 

X® milg£l tot« ek¡F¡ 

»il¡»‹wJ. bjëthf ÏJ xU K¡nfhz« MF«. mil¥g£LŸs tot¤Âš 

cŸs KG myF¢ rJu§fis v©Qnth«. ÏÂš 10 KG myF¢ rJu§fŸ cŸsd.

miu myF¢ rJu§fis v©â¥gh®¡»nwh«. ÏÂš 5 miu myF¢ rJu§fŸ 

cŸsd. vdnt, K¡nfhz¤Âš gu¥ò 10 10 2.5 12.5
2
5+ =
2

+ =
2
5+ =5 + =2.+ =2.5 1+ =5 1+ =  rJu br.Û. MF«.

gæ‰Á 7.1

 1. Ã‹tU« òŸëfis xU tiugl¤jhëš F¿¤J mt‰¿‹ mikél§fis¡ 

fh©f.

 (i) A (2 , 3) (ii) B (– 3 , 2) (iii) C (–5 ,–5) (iv) D (5 , –8)
 (v) E (6 , 0) (vi)  F (–4 , 0) (vii) G (0 , 9)
 (viii) H (0 , –3) (ix) J (7 , 8) (x) O (0 , 0).

 2. tiugl¤jhëš F¿¡fhknyna, ÑnH cŸs 

òŸëfŸ x›bth‹W« v§F mikÍ« v‹W 

vGJf.

 (i) (8 , 15) (ii) (–15 , 2) (iii) (–20 , –10)
 (iv) (6 , –9) (v) (0 , 18) (vi) (–17 , 0)
 (vii) (9 , 0) (viii) (–100 , –200)
 (ix) (200 , 500) (x) (–50 , 7500).

 3. gl¤Âš cŸs A, B, C, D, E, F, G, H k‰W« 

O M»a òŸëæ‹ mikél§fisÍ« 

m¢R¤öu§fisÍ« fh©f.
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 4. Ã‹tU« òŸëfis¡ F¿¤J mt‰¿‹ tê¢bršY« nfhLfis tiuf.

 (i) (2 , 7) , (–2 ,– 3) (ii) (5 , 4), (8 , –5) (iii) (–3 , 4), (–7 , –2)
 (iv) (–5 , 3), (5 , –1) (v) (2 , 0), (6 , 0) (vi) (0 , 7), (4 , –4)
 5. Ñœ¡fhQ« rk‹ghLfë‹ tiugl§fis tiuf.

  (i) y = 0 (ii) x = 5 (iii) x = –7 (iv) y = 4 (v) y = –3
 6. Ã‹tU« òŸëfis¡ F¿¤J mt‰whš milgL« tot§fë‹ 

gu¥gsÎfis¡ fh©f.

  (i) A (3 , 1),  B (3 , 6),  C (–5 , 6),  D (–5 , 1)
  (ii) A (– 2 , – 4),  B (5 , – 4),  C (5 , 4),  D (–2 , 4) 
  (iii) A (3 , 3),  B (–3 , 3),  C (–3 , –3),  D (3 , –3) 
  (iv) O (0 , 0),  A (0 , 7),  B (–7 , 7),  C (–7 , 0)
  (v) A (0 , – 2),  B (–4 , – 6),  C (4 ,– 6)
  (vi) A (1 , 2),  B (9, 2),  C (7 , 4),  D (3 , 4) 
  (vii) A (–4, 1),  B (–4, 7),  C (–7, 10),  D (–7 , 4) 
 7. Kªija fz¡F v© 6 (i), (ii), (iii) k‰W« (iv) Ïš »il¡F« br›tf§fŸ 

k‰W« rJu§fë‹ R‰wsÎfis¡ fh©f.

7.5  ne®¡nfh£L tiugl§fŸ

tiugl¤jhëš ne®¡nfhLfisÍ« Ïiz nfhLfisÍ« tiutij eh« 

V‰bfdnt f‰w¿ªJŸnsh«. xU tiugl¤jhëš VnjD« Ïu©L òŸëfis 

Ïiz¥gj‹ _y« ek¡F xU ne®¡nfhL »il¡»wJ våš mªj tiugl¤ij 

ne®¡nfh£L tiugl« v‹»nwh«.

7.5.1 ‘fhy«-bjhiyÎ’ tiugl«

fhy¤Â‰F« bjhiyé‰F« Ïilna cŸs bjhl®ig¡ F¿¤J m¿a ÑnH 

bfhL¡f¥g£LŸs vL¤J¡fh£il¡ fUJnth«.

vL¤J¡fh£L 7.8

mKjh  kâ¡F 3 ».Û ntf¤Âš el¡»whŸ. fhy¤Â‰F« bjhiyé‰Fäilna 

cŸs cwit¡ fh£L« ne®¡nfh£L tiugl¤ij tiuf.

Ô®Î

mKjh kâ¡F 3 ».Û ntf¤Âš el¡»wh®, Ïj‹ bghUŸ mt® 1 kâ 

neu¤Âš 3 ».Û, 2 kâ neu¤Âš 6 ».Û, 3 kâ neu¤Âš 9 ».Û v‹wthW el¡»wh® 

v‹gjhF«.

Mfnt, ek¡F

fhy« (x(x( kâæš) 0 1 2 3 4 5

öu« (y(y( ».Û.Ïš) 0 3 6 9 12 15
 v‹w m£ltiz

»il¡»wJ



òŸëfŸ: (0 , 0), (1 , 3), (2 , 6), 
(3 , 9), (4 , 12), (5 , 15).

nk‰f©l òŸëfis¡ F¿¡»nwh«.

mid¤J¥ òŸëfisÍ« 

Ïiz¡»nwh«. ek¡F xU 

ne®¡nfhL »il¡»‹wJ. ÏJnt 

Ïj‹ ne®¡nfh£L tiugl« MF«.

x, y M»at‰¿‰»ilna cŸs 

bjhl®ò

bjhiyÎ = ntf« × fhy«

v‹gJ ehk¿ªjnj.

nk‰f©l m£ltizæèUªJ

 0 = 3 × 0 9 = 3 × 3
 3 = 3 × 1 12 = 3 × 4
 6 = 3 × 2 15 = 3 × 5

y(  = 3x
(Ï§F, y = bjhiyÎ, x = fhy« kâæš k‰W« 3 v‹gJ ntf¤ijÍ« 

F¿¡»wJ)

Ïªj fz¡»‹ xUgo¢ rk‹ghL y = 3  v‹gJ MF«.

7.5.2 ‘xU rJu¤Â‹ R‰wsÎ - g¡f«’  tiugl«

vL¤J¡fh£L 7.9

xU rJu¤Â‹ R‰wsÎ¡F« g¡f¤ 

Â‰Fäilna cŸs bjhl®ig¡ fh£L« 

ne®¡nfh£L tiugl¤ij tiuf.

Ô®Î

xU rJu¤Â‹ R‰wsÎ v‹gJ 

mj‹ g¡f¤ij¥ ngh‹W eh‹F kl§F 

v‹gJ ehk¿ªjnj.

mjhtJ P = 4a.
(Ï§F, P = R‰wsÎ k‰W« a = g¡f«)

a bt›ntW kÂ¥òf£fhd P Ï‹ 

kÂ¥òfis m£ltiz¥ gL¤Âdhš

a (br.Û. Ïš) 1 2 3 4
P = 4a (br.Û. Ïš) 4 8 12 16

 0 = 3 × 0 9 = 3 × 3
 3 = 3 × 1 12 = 3 × 4
 6 = 3 × 2 15 = 3 × 5
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òŸëfŸ: (1, 4), (2, 8), (3, 12), (4, 16).
nk‰f©l òŸëfis¡ F¿¡»nwh«. mid¤J¥ òŸëfisÍ« Ïiz¡»nwh«. 

ek¡F P = 4a v‹gj‹ ne®¡nfh£L tiugl« »il¡»wJ.

7.5.3  xU rJu¤Â‹ gu¥gsé‰F« g¡f¤Â‰F« Ïilna cŸs rh®ò

vL¤J¡fh£L 7.10

xU rJu¤Â‹ gu¥gsé‰F« 

g¡f¤Â‰F« Ïilna cŸs 

bjhl®ig¡fh£L« tiugl¤ij tiuf.

Ô®Î

xU rJu¤Â‹ gu¥gsÎ v‹gJ 

mjDila g¡f¤Â‹ t®¡fkhF« 

v‹gJ ehk¿ªjnj. mjhtJ A = a2.

(Ï§F, A = gu¥gsÎ, a = g¡f«). a
æ‹ bt›ntW kÂ¥òf£fhd A æ‹ 

kÂ¥òfis m£ltiz¥gL¤Âdhš.

a (br.Û. Ïš) 1 2 3 4 5

A = a2 (r.br.Û. Ïš) 1 4 9 16 25

òŸëfŸ: (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)

nk‰f©l òŸëfis¡ F¿¡»nwh«. mid¤J¥ òŸëfisÍ« Ïiz¡»nwh«. 

ÏJ xU ne®¡nfh£L tiuglkh? Ïšiy. ÏJ xU tisnfhL MF«.

7.5.4  X® v©â‹ bt›ntW kl§F 

fis tiugl¤Âš F¿¤jš

vL¤J¡fh£L 7.11

_‹¿‹ kl§Ffis¡ fh£L« 

tiugl¤ij tiuf.

Ô®Î

Ï¥bghGJ eh« _‹¿‹ 

kl§Ffis vGJnth«.

3, 6, 9, 12, 15...  ngh‹wit

3 Ï‹ kl§FfshF«.

3 Ï‹ kl§Ffis eh« Ï›thW 

vGjyh« 3 × n (Ï§F, n  = 1, 2, 3, ... )

m = 3 n (m (m ( v‹gJ 3 Ï‹ kl§F MF«)



Mfnt, ek¡F

n 1 2 3 4 5
m = 3n 3 6 9 12 15

òŸëfŸ: (1 , 3), (2 , 6), (3 , 9), (4 , 12), (5 , 15).
mid¤J¥ òŸëfisÍ« F¿¤J Ïiz¤jhš. ek¡F 3 Ï‹ kl§Ffë‹ 

tiugl« »il¡»wJ.

7.5.5  ‘jåt£o - fhy«’ tiugl«

vL¤J¡fh£L 7.12

mnrh¡ ` 10,000 M©L¡F 8% v‹w t£o Åj¤Âš xU t§»æš KjÄL 

brŒJŸsh®. jå t£o¡F« fhy¤Â‰F« Ïilna cŸs bjhl®ig¡ fh£L« xU 

ne®¡nfh£L tiugl¤ij tiuf. nkY«, 5 M©Lfëš »il¡F« jå t£oiaÍ« 

fh©f.

Ô®Î

jåt£o = 100
Pnr

    v‹gJ ehk¿ªjnj.

[Ï§F, P = mrš, n = fhy« M©Lfëš,

r = t£o é»j«]

 mrš, P = 10000

 fhy«, n = ?

 t£o é»j«, r = 8%r = 8%r

I = n r
100

P # #n r# #n r

 I = 100
10000 8# #n# #n

 I = 800 n.

(Ï§F, jåt£o I MdJ n I¢ rh®ªJŸsJ)

n Ï‹ bt›ntW kÂ¥òfS¡Fça I æ‹ kÂ¥òfis m£ltiz¥gL¤Jnth«.

n (fhy« M©Lfëš) 1 2 3 4 5
I = 800 n ( ` Ïš) 800 1600 2400 3200 4000

òŸëfŸ: (1, 800), (2, 1600), (3, 2400), (4, 3200), (5, 4000)
mid¤J¥ òŸëfisÍ« F¿¤J mitfis Ïiz¤J ne®¡nfh£L 

tiugl¤ij tiu»nwh«.

Mfnt, 5 M©Lf£F¥ ÃwF mnrh¡»‰F¡ »il¡F« jå t£o ` 4,000` 4,000`

MF«. (tiugl¤Âš éil òŸëæ£l nfhLfshš milahs« fh£l¥g£LŸsJ).
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7.6 ne®¡nfh£L tiugl§fis¥ go¤j¿jš

ehza¥ gçkh‰w«: cyf« Ï‹W äfÎ« Á¿ajh» é£lJ. maš 

ehLfSl‹ t®¤jf« brŒtJ v‹gJ jé®¡f Ïayhj x‹wh» é£lJ. eh« 

m›thW brŒifæš ekJ eh£L ehza¤ij (ÏªÂa gz¤ij) Ãw ehLfë‹ 

ehza§fshf kh‰w nt©oÍŸsJ. bt›ntW ehLfŸ bt›ntW bgaUila 

bt›ntW ehza§fis¥ ga‹gL¤J»‹wd. vdnt gz¥ gçkh‰w« mšyJ 

ehza¥ gçkh‰w« F¿¤j fU¤Jfis eh« m¿ªJ bfhŸs nt©oÍŸsJ. 

Ñœ¡fhQ« vL¤J¡fh£il¡ fUJnth«.

vL¤J¡fh£L 7.13

xU F¿¥Ã£l ehëš xU ônuhé‰F ãfuhd¥ gz¥ gçkh‰w Åj« ` 55 Mf 

ÏUªjJ. ÑnH cŸs ne®¡nfh£L tiugl« ehza§fS¡»ilna cŸs bjhl®ig 

fh£L»wJ. ftdkhf tiugl¤ij¥ go¤j¿ªJ moæš f©l édh¡fS¡F 

éilaë.

(i) 4 ônuh¡fS¡F¢ rkkhd %ghæ‹ kÂ¥ig¡ fh©f.

(ii) 6 ônuh¡fS¡F¢ rkkhd %ghæ‹ kÂ¥ig¡ fh©f.

(iii) ` 275¡F rkkhd ônuhé‹ kÂ¥ig¡ fh©f.

(iv) ` 440¡F rkkhd ônuhé‹ kÂ¥ig¡ fh©f.

Ô®Î

4   ônuh¡fS¡F¢ rkkhd %ghæ‹ kÂ¥ig¡ fhzš :

Ïªj tiugl¤Âš,

x = 4 Ïš y m¢R¡F 

Ïizahf xU òŸëæl¥ 

g£l nfh£il tiu»nwh«.

bfhL¡f¥g£l 

nfh£Ll‹ ÏJ bt£L« 

òŸëia¡ F¿¡»nwh«.

m¥òŸëæèUªJ 

x m¢R¡»izahf xU 

òŸëæ£l nfh£il 

tiu»nwh«.

ÏJ y m¢ir 220 Ïš 

bt£L»wJ. (gl¤ij¡ 

fh©f)

vdnt, 4 ônuh¡ 

fS¡F¢ rkkhd kÂ¥ò

` 220 MF«.

fh£L»wJ. ftdkhf tiugl¤ij¥ go¤j¿ªJ moæš f©l édh¡fS¡F 



nkny cŸs (ii), (iii) k‰W« (iv) M»a édh¡fS¡fhd 

éilfis Ka‹W f©l¿f.

gæ‰Á 7.2

 1. Ã‹tU« étu§fS¡Fça ne®¡nfh£L tiugl¤ij tiuf.

x 5 5 5 5 5 5
y 1 2 3 4 5 6

 2. ne®¡nfh£L tiugl« tiuªJ éLg£l kÂ¥òfis¡ f©l¿f.

x 1 2 3 4 –
y 6 12 – – 30

 3. xU rJu¤Â‹ gu¥gsé‰F« g¡f¤Â‰F« Ïilna cŸs bjhl®ig¡ 

fh£L« ne®¡nfh£L tiugl¤ij tiuf.

g¡f« (Û£lçš) 2 3 4 5 6
gu¥ò (r. Û£lçš) 4 9 16 25 36

 4. y = 7x v‹gj‹ tiugl¤ij tiuf.

 5. m¡g® xU k»Gªij 40 ».Û / kâ v‹w Óuhd ntf¤Âš X£o¢ brš»wh®. 

‘bjhiyÎ - fhy«’ tiugl« tiuf. nkY« 200 ».Û bršy m¡gU¡F MF« 

fhy¤ijÍ« f©l¿f.

 6. vÄrh xU t§»æš ` 20,000 ` 20,000 ` I M©L¡F 10% t£o Åj¤Âš KjÄL 

brŒJŸsh®. jå t£o¡F« fhy¤Â‰F« ÏilnaÍŸs bjhl®ig¡ fh£L« 

xU ne®¡nfh£L tiugl¤ij tiuf. ÏÂèUªJ 4 M©Lf£Fça jå 

t£oiaÍ« fh©f.

(i) (ii) x 1 2 3 4 5
y 1 2 3 4 5
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8étu§fis¡

     ifahSjš

8.1 m¿Kf«

brŒÂ¤jhŸfŸ k‰W« brŒÂ¤ bjhl®ò¢ rhjd§fŸ thæyhf 

gy ntWg£l jftšfŸ ek¡F¤ ÂdK« »il¡»‹wd. Ïit všyh« 

v©fŸ tot§fshf¤jh‹ ek¡F¤ bjça tU»‹wd.

e« eh£o‹ czÎ c‰g¤Â, cy»‹ k¡fŸbjhif, 

gšntW ehLfë‹ V‰WkÂ, Ïw¡FkÂ étu§fŸ, e« khãy¤Âš 

gŸë¥go¥Ãš Ïilæš ã‹w khzt®fë‹ v©â¡if, ég¤Âš 

Ïw¥ngh® v©â¡if ngh‹w gy jftšfis eh« gh®¡f neçL»wJ.

Ï¥go¥g£l všyh¤ jftšfëY«, eh« v©fis¥ 

ga‹gL¤J»nwh«. Ïªj v©fis eh« étu§fŸ v‹»‹nwh«. 

Ï›étu§fŸ KoÎfis vL¡f ek¡F¥ ga‹gL»‹wd. x›bthU 

Fokfå‹ thœéY« Ïit K¡»a¥ g§F t»¡»‹wd. Mjyhš, 

bghU¤jkhd k‰W« rçahd jftšfis Ï¥go¥g£l étu§fis¡ 

bfh©L m¿a nt©oaJ mtÁakh»wJ.

bghJthf, fz¡ÑL brŒa¥g£l étu§fŸ go¡f, òçªJ 

bfhŸs k‰W«  MŒÎ brŒa cfªjjšy. Ï›étu§fis¡ 

ftd¤Jl‹ ifahStj‹ _y« mt‰iw¥ gšntW tot§fëš 

më¡f KoÍ«. Ïj‹ _y« vªj xU ruhrç kåjD« òçªJ 

bfhŸS« tifæY«, gh®¤jÎl‹ m¿ªJ bfhŸS« tifæY« 

Ï›étu§fis¥ g‰¿a brŒÂfis¥ bgw KoÍ«.

8.1 8.1 m¿Kf«

8.2 ãfœbt©g£oaš mik¥gij ãidÎ T®jšãfœbt©g£oaš mik¥gij ãidÎ T®jš

8.3 bjhF¡f¥g£l òŸë étu§fS¡F 

 ãfœÎ¢ br›tf«, ãfœÎ¥ gynfhz« tiujš ãfœÎ¢ br›tf«, ãfœÎ¥ gynfhz« tiujš

8.4 vëa t£l és¡f¥gl« tiujšvëa t£l és¡f¥gl« tiujš

8.5  ika ãiy¥ ngh¡F msitfŸika ãiy¥ ngh¡F msitfŸ

R. A . ~Ãõ® 
(17Ã¥utç 1890  –
29 #&iy 1962 )
ÃiH¡ 

bfhŸiffëš 

R.A.  ~Ãõ® 

äFªj 

M®tKil 

atuhf ÏUªjh®. 

Ïjdhš mt® 

òŸëæaš 

r«gªjkhd 

fz¡Ffis¢ 

nrhjid brŒa 

neç£lJ. 1915 – 
1919 Ïil¥g£l 

fhy¤Âš 

mt® fâj 

MÁçauhfÎ«, 

Ïa‰Ãaš 

MÁçauhfÎ« 

és§»dh®. 

cyf« KGtJ« 

ga‹gL¤j¥gL« 

gutšgo¥

gF¥ghŒÎ k‰W« 

rk thŒ¥ò¢ 

nrhjid 

khÂçfis 

MuhŒªjh®. 

mt® ‘eÅd¥ 

òŸëæaè‹ 

jªij’ vd 

miH¡f¥ 

gL»wh®.  
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8.2 ãfœbt©g£oaš mik¥gij ãidÎ T®jš

xU  ãfœbt©  g£oaš mik¡F« Kiwia eh« VHh« tF¥Ãš f‰WŸnsh«. 

m«Kiwia Ï§F ãidÎ T®nth«.

8.2.1  bjhF¡f¥glhj étu§fS¡F ãfœbt© g£oaš mik¤jš

vL¤J¡fh£L 8.1

Ã‹tU« étu§fS¡F xU ãfœbt© g£oaš jah® brŒf :

 15, 17, 17, 20, 15, 18, 16, 25, 16, 15,

 16, 18, 20, 28, 30, 27, 18, 18, 20, 25,

 16, 16, 20, 28, 15, 18, 20, 20, 20, 25.

Ô®Î

nk‰F¿¥Ã£l étu§fS¡F¡ Ñœ¡f©lthW ãfœbt©g£oaiy mik¡fyh«.

v©

(x(x( )
ne®¡nfh£L¡ 

F¿fŸ

ãfœbt©

(frequency)

15 4

16 5

17 2

18 5

20 7

25 3

27 1

28 2

30 1

bkh¤j« 30

8.2.2 bjhF¡f¥g£l étu§fS¡F ãfœbt©g£oaš mik¤jš

vL¤J¡fh£L  8.2

xU fâj¤ nj®éš 50 khzt®fŸ bg‰w kÂ¥bg©fŸ (100¡F) Ã‹tUkhW :
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 43, 88, 25, 93, 68, 81, 29, 41, 45, 87, 34, 50, 61, 75, 51, 96, 20, 13, 18, 35,

 25, 77, 62, 98, 47, 36, 15, 40,   9, 25, 39, 60, 37, 50, 19, 86, 42, 29, 32, 61,

 45, 68, 41, 87, 61, 44, 67, 30, 54,   8.

nk‰f©l étu§fS¡F¥ ÃçÎ ÏilbtëfSl‹ xU ãfœbt© 

g£oaiy¤ jah® brŒf.

Ô®Î

Ï§F¡ bfhL¡f¥g£l kÂ¥bg©fë‹ v©â¡if = 50

 Å¢R = Û¥bgU kÂ¥ò - Û¢ÁW kÂ¥ò

  = 98 – 8 = 90

Ïij 10 ÃçÎ Ïilbtëfshf¥ Ãç¥ngh«.

`   ÃçÎ Ïilbtëæ‹ Ús« =  

  = 
10
90 9=

fâj¤ nj®éš 50 khzt®fŸ bg‰w kÂ¥bg©fë‹ ãfœbt© g£oaš, 

ÑnH bfhL¡f¥g£LŸsthW mik¡f¥gL»wJ.

ÃçÎ Ïilbtë

(Class Interval)
ne®¡nfh£L¡ 

F¿fŸ

ãfœbt©

(frequency(frequency( )

0 - 10 2

10 - 20 4

20 - 30 6

30 - 40 7

40 - 50 9

50 - 60 4

60 - 70 8

70 - 80 2

80 - 90 5

90 - 100 3

bkh¤j« 50

 Ïilbtëæ‹ Ús« =  
Å¢R

ÃçÎ Ïilbtëfë‹ v©â¡if



Ï›thwhf¥ bgw¥g£l étu§fŸ mid¤ijÍ« bjhF¡f¥g£L Ñœ¡f©l 

m£ltizæš fh£l¥g£LŸsd:

ÃçÎ

Ïilbtë

(C.I)
0-10 10-20 20- 30 30-40 40- 50 50- 60 60- 70 70- 80 80-90 90-100

ãfœbt©

(f(f( )f)f 2 4 6 7 9 4 8 2 5 3

8.3  bjhF¡f¥g£l òŸë étu§fS¡F ãfœÎ¢ br›tf« k‰W« 

 ãfœÎ¥ gynfhz« tiujš

òŸë étu§fis¥ gl§fŸ mšyJ tot¡ fâj¥ gl§fŸ _ykhf¡ 

F¿¥Ãlyh«. bghJthf Ï¥gl§fŸ ‘tiugl§fŸ’ v‹W miH¡f¥gL«. 

Ï›tiugl§fë‹ thæyhf étu§fŸ M®t¤Jl‹ go¡f VJthfÎ«, FW»a 

fhy¤Âš vëjhf¥ òçªJ bfhŸS«goahfÎ« cŸsd. Ï›tiugl§fis¥ gy 

têfëš F¿¥Ãlyh«. Ïªj m¤Âaha¤Âš Ã‹tU« tiugl§fë‹ tiffis¥ 

g‰¿ eh« f‰ngh«.

 (i) ãfœÎ¢ br›tf« (Histogram)

 (ii) ãfœÎ¥ gynfhz« (Frequency Polygon)

8.3.1 ãfœÎ¢ br›tf« (Histogram)
bjhl®¢Áahd ãfœbt© gutiy ÏU gçkhz tiugl¤Âš F¿¡F« 

mik¥ig ãfœÎ¢ br›tf« v‹g®. 

xU ãfœÎ¢ br›tf¤Âš, br›tf§fŸ x‹¿‹ g¡f¤Âš x‹whf 

Ïilbtëæ‹¿¤ bjhl®¢Áahf tiua¥gL»wJ. mjhtJ, br›tf§fŸ 

ÃçÎ ÏilbtëfŸ ÛJ tiua¥gL»‹wd. Ï¢br›tf§fë‹ gu¥òfŸ  

ãfœbt©fS¡F ne® é»j¤Âš mikÍ«.

8.3.1 (m) bjhl®¢Áahd ãfœbt© gutY¡F ãfœÎ¢ br›tf« tiujš

brŒKiw

go 1 : bjhl®¢Áa‰w ãiyæš (éy¡F« mik¥ò) ãfœbt© gutš ÏU¥Ã‹ 

mij¤ bjhl®¢Áahd ãiy¡F (nr®¡F« mik¥ò) kh‰¿ mik¡fÎ«.

go 2 : ÃçÎ Ïilbtëfis tiugl¤Âš X – m¢Á‹ ÛJ xU ÓuhdX – m¢Á‹ ÛJ xU ÓuhdX –
  msÎ¤ Â£l¤Âš vL¤J¡ bfhŸf.

go 3 : Óuhd msÎ¤ Â£l¤Jl‹ Y– m¢Á‹ ÛJ ãfœbt©fis¡ F¿¡fÎ«.Y– m¢Á‹ ÛJ ãfœbt©fis¡ F¿¡fÎ«.Y–
go 4 : ÃçÎ  Ïilbtëfis mo¥g¡f§fshfÎ«, mj‰Fça 

ãfœbt©fis cau§fshfÎ« bfh©l br›tf§fis tiuaÎ«.

nk‰T¿a Kiwæš ãfœÎ¢br›tf« tiuÍ« Kiwia¥ Ã‹tU« 

vL¤J¡fh£oš és¡f¥g£LŸsJ. 

272



273

étu§fis¡ ifahSjš

vL¤J¡fh£L 8.3

xU nj®éš 100 khzt®fŸ bg‰w kÂ¥bg©fŸ Ã‹tU« m£ltizæš 

bfhL¡f¥g£LŸsd. Ïj‰F ãfœÎ¢ br›tf« tiuaÎ«.

kÂ¥bg©fŸ 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80
khzt®fë‹ 

v©â¡if
5 10 15 20 25 12 8 5

Ô®Î

ÃçÎ Ïilbtë msÎ 10 kÂ¥bg©zhf cŸsthW všyh ÏilbtëfS« 

cŸsd.  Ïªj¥ ÃçÎ Ïilbtëfis X–m¢Á‹ ÛJ F¿¥ngh«. X–m¢Á‹ ÛJ F¿¥ngh«. X– Y–m¢Á‹ ÛJ Y–m¢Á‹ ÛJ Y–
khzt®fë‹ v©â¡iffis¡ F¿¥ngh«. j¡f msÎ¤ Â£l§fis Ï›éu©L 

m¢RfëY« vL¤J¡bfhŸs nt©L«. bfhL¡f¥g£LŸs étu§fS¡fhd 

ãfœÎ¢br›tf« ÑnH ju¥g£LŸsij¡ fhzÎ«.

gl« 8.1

F¿¥ò : nk‰f©l gl¤Âš br›tf§fŸ bjhl®¢Áahf tiua¥g£LŸsd. 

Ï¢br›tf§fë‹ cau§fŸ mt‰¿‹ ãfœbt©fS¡F ne® é»j¤Âš 

cŸsd. ÃçÎ Ïilbtëfë‹ msÎfŸ rkkhf cŸsjhš br›tf§fë‹ 

gu¥òfŸ, mt‰¿‰fhd ãfœbt©fS¡F ne®é»j¤Âš cŸsd.

8.3.1 (M) bjhl®¢Áa‰w ÃçÎ ÏilbtëfS¡F ãfœÎ¢ br›tf« tiujš

vL¤J¡fh£L 8.4

xU td¥gFÂæYŸs ku§fë‹ cau§fŸ Ã‹tUkhW bfhL¡f¥ 

g£LŸsd. Ï›étu§fis¡ bfh©L ãfœÎ¢ br›tf« mik¡fÎ«.



cau§fŸ (Û£lçš) 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55
ku§fë‹ 

v©â¡if
10 15 25 30 45 50 35 20

Ô®Î

Ï¡fz¡»š ÃçÎ ÏilbtëfŸ bjhl®¢Áa‰wjhf cŸsd.  bfhL¡f¥g£l 

étu§fëèUªJ m¥gona br›tf§fŸ tiuªjhš, ÃçÎ Ïilbtë¡F Ïilna 

ÏilbtëfŸ mikÍ«. Mdhš,  ãfœÎ¢ br›tf¤Âš br›tf§fŸ bjhl®¢Áahf 

mika nt©L«. vdnt, Ïªj Ïilbtëfis¤ bjhl®¢Áahf ÏU¡F«go

kh‰w nt©L«. Ïj‰F rçbrŒ fhuâ njit¥gL»wJ. Ïij¥ Ã‹tUkhW 

fh©ngh«.

rçbrŒfhuâ = 
2
1 [(VnjD« xU ÃçÎ Ïilbtëæ‹ Ñœ všiy[(VnjD« xU ÃçÎ Ïilbtëæ‹ Ñœ všiy[( ) -

                  (mj‰F cldoahf K‹DŸs ÃçÎ Ïilbtëæ‹ nkš všiy(mj‰F cldoahf K‹DŸs ÃçÎ Ïilbtëæ‹ nkš všiy( )]

  =  
2
1 (21 – 20) =  0.5

nk‰f©l ÃçÎ Ïilbtëæš, x›bthU ÃçÎ Ïilbtëæ‹

Ñœ všiyæèUªJ rçbrŒ fhuâ 0.5 I fê¡fÎ«, nkš všiyÍlD« rçbrŒ 

fhuâ 0.5 I¡ T£lÎ«. Ï›thW kh‰¿aik¡f¥g£l m£ltiz Ã‹tUkhW 

ÏU¡F«.

cau§fŸ 

(Û£lçš)
15.5-20.5 20.5-25.5 25.5-30.5 30.5-35.5 35.5-40.5 40.5-45.5 45.5-50.5 50.5-55.5

ku§fë‹ 

v©â¡if
10 15 25 30 45 50 35 20

Ï¥bghGJ 

nkny 

bfhL¡f¥g£l 

ãfœbt©gutš 

m£ltiz, 

bjhl®¢Áahd 

m£ltizahf 

kh‰w¥g£LŸsJ. 

mj‰nf‰w, 

ãfœÎ¢ br›tf« 

mU»š bfhL¡f¥ 

g£LŸsJ.

gl« 8.2

274



275

étu§fis¡ ifahSjš

F¿¥ò: gl« 8.2 Ïš ãfœÎ¢ br›tf¤Âš X–m¢Áš Kjš X–m¢Áš Kjš X–
kÂ¥ò 15.5 Ïš bjhl§F»‹wJ. Ï§F MÂæèUªJ 

bjhl§Ftj‰F khwhf 15.5Ïš bjhl§Ftjhš Ïªj ÁW 

Ïilbtëia KW¡F tisthf¡ F¿¥ÃL»‹nwh«. 

Ï«KW¡F tisÎ ãfœÎ¢ br›tf« MÂæš 

bjhl§Ftj‰F gÂš ntW Ïl¤Âš (Ï§F 15.5 Ïš)  

bjhl§F»‹wJ vd¡ F¿¡f cjÎ»wJ.

8.3.2 ãfœÎ¥ gynfhz« (Frequency Polygon)
tiugl« _y« ãfœbt© gutiy¡ F¿¥ÃL« k‰bwhU Kiw ãfœÎ¥ 

gynfhz« MF«.

bfhL¡f¥g£l bjhl®¢Áahd étu§fS¡F xU ãfœÎ¢br›tf« 

tiunth«. Ï¢br›tf§fë‹ nk‰g¡f§fë‹ ika¥òŸëfis¡ F¿¥ngh«. 

mL¤jL¤j ika¥òŸëfis ne®¡nfh£L¤J©LfŸ _y« Ïiz¤jhš,

xU gynfhz« »il¡F«. Ïªj¥ gynfhz« ãfœÎ¥ gynfhz« v‹W 

miH¡f¥gL«. Ï›thW tiua¥gL« gynfhz¤Â‹ ÏU KidfisÍ« 

mt‰W¡fL¤j ãfœÎ¢ br›tf¤Âš Ïšyhj ÃçÎ Ïilbtëæ‹ ika¥ 

òŸëÍl‹ Ïiz¥gJ tH¡f«.

ãfœÎ¥ gynfhz¤ij ÏUKiwfëš mik¡fyh«:

 (i) ãfœÎ¢ br›tf¤ij¥ ga‹gL¤Â tiujš

 (ii) ãfœÎ¢ br›tf¤ij¥ ga‹gL¤jkhš tiujš

8.3.2 (m) ãfœÎ¢ br›tf¤ij¥ ga‹gL¤Â ãfœÎ¥ gynfhz« tiujš

brŒKiw

go 1 : bfhL¡f¥g£oU¡F« étu§fis¡ bfh©L ãfœbt© gutiy¥bg‰W 

ãfœÎ¢br›tf« tiuaÎ«.

go 2 : mL¤jL¤J mik»‹w br›tf§fë‹ nk‰g¡f§fë‹ ika¥ 

òŸëfis¡ F¿¡fÎ«. mL¤jL¤j ika¥òŸëfis ne®¡nfh£L¤ 

J©Lfshš Ïiz¡fÎ«.

go 3 : ó¢Áa ãfœbt© bfh©l ÏU ÃçÎ Ïilbtëfis, Kjš br›tf¤Â‰F 

Ïl¥g¡f¤ÂY«, filÁ¢ br›tf¤Â‰F ty¥g¡f¤ÂY« vL¤J¡ bfhŸf. 

Ï›thW vL¡f¥gL« ÃçÎ ÏilbtëfŸ f‰gid¥ ÃçÎ ÏilbtëfŸ 

vd m¿a¥gL«.

go 4 : Kjš br›tf¤Â‹ nk‰g¡f¤Â‹ ika¥òŸëiaÍ«, filÁ br›tf¤Â‹ 

nk‰g¡f¤Â‹ ika¥òŸëiaÍ« Kiwna mU»š cŸs f‰gid¥ 

ÃçÎ Ïilbtëfë‹ ika¥òŸëfSl‹ Ïiz¥gjhš gynfhz« 

ãiwtil»wJ.

Ïªj KW¡F tisÎ 

FW¡F beL¡fhd

(Zig-Zag) 
nfh£o‹ _y« 

F¿¡f¥gL»‹wJ.



vL¤J¡fh£L 8.5

ÑnH bfhL¡f¥g£l gutY¡F xU ãfœÎ¢ br›tf« tiuªJ mj‹ ÛJ xU 

ãfœÎ¥ gynfhz« mik¡fÎ«.

ÃçÎ 

Ïilbtë
10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90

ãfœbt© 4 6 8 10 12 14 7 5

Ô®Î

gl« 8.3Ïš fh£oÍŸsthW ÃçÎ Ïilbtëfis X–m¢ÁY«, X–m¢ÁY«, X–
ãfœbt©fis Y–m¢ÁY« j¡f msÎ¤ Â£l« bfh©L tiunth«.Y–m¢ÁY« j¡f msÎ¤ Â£l« bfh©L tiunth«.Y–

bfhL¡f¥g£l étu§fS¡F xU ãfœÎ¢br›tf¤ij tiunth«. 

br›tf§fë‹ nk‰g¡f§fë‹ ika¥ òŸëfis¡ F¿¥ngh«. f‰gid¥ ÃçÎ 

Ïilbtëfshd 0-10 k‰W« 90-100 ÃçÎ  Ïilbtëfë‹ ika¥òŸëfis 

X–m¢Á‹ ÛJ F¿¥ngh«. msÎnfhiy¥ ga‹gL¤Â¡ nfh£L¤J©Lfshš X–m¢Á‹ ÛJ F¿¥ngh«. msÎnfhiy¥ ga‹gL¤Â¡ nfh£L¤J©Lfshš X–
mL¤jL¤JŸs ika¥òŸëfis Ïiz¥ngh«.

Ï¥bghGJ gl« 8.3 Ïš cŸsJnghš xU ãfœÎ¥ gynfhz« »il¡»‹wd.

gl« 8.3

276



277

étu§fis¡ ifahSjš

vL¤J¡fh£L 8.6

ÑnH bfhL¡f¥g£l étu§fS¡F ãfœÎ¢ br›tf¤ij¥ ga‹gL¤Â 

ãfœÎ¥ gynfhz¤ij tiuf.

ÃçÎ Ïilbtë 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60

ãfœbt© 5 10 25 16 12 8

Ô®Î

gl« 8.4 Ïš fh£oÍŸsthW ÃçÎ Ïilbtëfis X-m¢ÁY«, ãfœbt© X-m¢ÁY«, ãfœbt© X-
fis Y-m¢ÁY« j¡f msÎ¤ Â£l« bfh©L tiunth«.Y-m¢ÁY« j¡f msÎ¤ Â£l« bfh©L tiunth«.Y-

bfhL¡f¥g£l étu§fS¡F xU ãfœÎ¢ br›tf« tiunth«. mL¤jL¤J 

mikÍ« br›tf§fë‹ nk‰g¡f§fë‹ ika¥ òŸëfis¡ F¿¡»nwh«. 

f‰gid¥  ÃçÎ Ïilbtëfshd (– 10) - 0 k‰W« 60-70 v‹w ÃçÎ Ïilbtëfë‹ 

ika¥ òŸëfis X-m¢Áš  F¿¡»nwh«. X® msÎnfhiy¡ bfh©L mL¤jL¤j X-m¢Áš  F¿¡»nwh«. X® msÎnfhiy¡ bfh©L mL¤jL¤j X-
ika¥òŸëfis tçirahf nfh£L¤J©Lfshš Ïiz¡»nwh«. ek¡F ãfœÎ¥ 

gynfhz« »il¤JŸsJ. (gl« 8.4 I¥ gh®¡f)

gl« 8.4

F¿¥ò: Áy rka§fëš f‰gid¥ ÃçÎ ÏilbtëfŸ »il¡f¥ bgWtÂšiy. vL¤J¡fh£lhf

khzt®fŸ nj®éš bghJthf¥ ó¢Áa¤Â‰F¡ Fiwthf kÂ¥bg©fŸ bgw ÏayhJ. 

Ï›thnw m¤nj®éš mÂf kÂ¥bg©â‰F nknyÍ« mt®fŸ kÂ¥bg© bgw ÏayhJ. 

Ïªj¢ Nœãiyæš Kjš br›tf¤Â‹ Ïl¥g¡f¤Â‹ eL¥òŸëiaÍ«, filÁ¢ br›tf¤Â‹ 

ty¥g¡f¤Â‹ eL¥òŸëiaÍ« vL¤J¡bfhŸsnt©L«. Ï¥bghGJ ika¥òŸëfis 

tçirahf, msÎnfhiy¥ ga‹gL¤Â¡ nfh£L¤ J©Lfshš Ïiz¡f nt©L«.

Ïªj¡ F¿¥ig¥ ga‹gL¤Â¥ Ã‹tU« étu§fS¡F V‰g 

ãfœÎ¥gynfhz« mik¥ngh«.



vL¤J¡fh£L 8.7

ÑnH bfhL¡f¥g£l étu§fS¡F, ãfœÎ¢ br›tf¤ij¥ ga‹gL¤Â 

ãfœÎ¥ gynfhz¤ij tiuf.

kÂ¥bg©fŸ 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

khzt®fë‹ 

v©â¡if
5 4 6 8 5 7 4 9 5 7

Ô®Î

kÂ¥bg©fis X– m¢ÁX– m¢ÁX– Y«, khzt®fë‹ v©â¡iffis Y-m¢ÁY-m¢ÁY- Y« 

vL¤J¡ bfhŸ»nwh«. bfhL¡f¥g£l étu§fS¡F xU ãfœÎ¢ br›tf« 

mik¡»nwh«. mL¤jL¤J mik»‹w br›tf§fë‹ nk‰g¡f§fë‹ 

ika¥òŸëfis¡ F¿¡»nwh«. Kjš br›tf¤Â‹ Ïl¥g¡f¤Â‹ ika¥òŸëia¡ 

F¿¡»nwh«. filÁ br›tf¤Â‹ ty¥g¡f¤Â‹ ika¥òŸëia¡ F¿¡»nwh«. 

mL¤jL¤j br›tf§fë‹ nkš g¡f ika¥ òŸëfis msÎnfhiy¡ bfh©L 

tçirahf¡ ne®¡nfh£L¤ J©Lfshš Ïiz¡»nwh«. Ï›thW Ïiz¡f¥g£l 

gynfhz¤Â‹ Kjš nfh£L¤ J©o‹ Kidia Kjš br›tf¤Â‹ Ïl¥g¡f¤Â‹ 

ika¥òŸëÍlD«, filÁ nfh£L¤J©o‹ Kidia¡ filÁ br›tf¤Â‹  

ty¥g¡f¤Â‹ ika¥òŸëÍlD« Ïiz¡f¡ »il¥gJ ãfœÎ¥ gynfhz« MF«.

gl« 8.5
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8.3.2 (M) ãfœÎ¢br›tf¤ij¥ ga‹gL¤jhkš ãfœÎ¥ gynfhz« tiujš

brŒKiw

go 1 : ãfœbt© gutiy vL¤J¡ bfhŸsÎ«. x›bthU ÃçÎ 

Ïilbtëæ‹ ika¥ òŸëiaÍ« F¿¡fÎ«.

go 2 : ika¥òŸëfis X- m¢ÁY«, ãfœbt©fis Y-m¢ÁY« F¿¡fÎ«.Y-m¢ÁY« F¿¡fÎ«.Y-
go 3 : x›bthU ika¥òŸëæY« ãfœbt©Q¡nf‰w òŸëfis¡ 

F¿¡fÎ«.

go 4 : tçirahf Ïªj¥ òŸëfis ne®nfh£L¤ J©Lfshš Ïiz¡fÎ«.

go 5 : gy nfhz¤ij Ko¡f, Kjš ÃçÎ Ïilbtëæ‹ K‹ cŸs 

ika¥ òŸëiaÍ«, filÁ¥ ÃçÎ Ïilbtëæ‹ Ã‹d® cŸs 

ika¥òŸëiaÍ« (Ïit ó¢Áa ãfœbt© bfh©lthW)

X-m¢Áš Ïiz¡fÎ«.X-m¢Áš Ïiz¡fÎ«.X-
vL¤J¡fh£L 8.8

ÑnH bfhL¡f¥g£l étu§fS¡F ãfœÎ¢ br›tf¤ij¥ ga‹gL¤jhkš, 

ãfœÎ¥ gynfhz« tiuf.

ÃçÎ 

Ïilbtë 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90

ãfœbt© 4 6 8 10 12 14 7 5

Ô®Î

X-m¢Áš ÃçÎ ÏilbtëfisÍ«, X-m¢Áš ÃçÎ ÏilbtëfisÍ«, X- Y-m¢Áš ãfœbt©fis Y-m¢Áš ãfœbt©fis Y-
vL¤J¡ bfhŸ»nwh«. ãfœbt© ó¢Áakhf cŸs  0-10 v‹w Kjš f‰gid 

ÏilbtëiaÍ«, 90-100 v‹w  ÏWÂ f‰gid ÏilbtëiaÍ« fU¤Âš 

bfhŸ»nwh«. Ï›étu§fŸ mU»YŸs m£ltizæš fh©Ã¡f¥g£LŸsd.

m£ltizæèUªJ Ã‹tU« 

òŸëfis tiugl¤Âš F¿¡fÎ«.

 A (5, 0),    B (15, 4),
 C (25, 6), D (35, 8),
 E (45, 10), F (55, 12),
 G (65, 14), H (75, 7),
 I (85, 5) k‰W« J (95, 0).
nfh£L¤ J©LfŸ AB, BC, CD, 

DE, EF, FG, GH, HI, IJ M»at‰iw 

Ïiz¥gjhš ABCDEFGHIJ v‹w 

ãfœÎ¥gynfhz« »il¡»‹wJ. 

(gh®¡f gl« 8.6.)

ÃçÎ 

Ïilbtë ika¥òŸë ãfœbt©

0-10 5 0
10-20 15 4
20-30 25 6
30-40 35 8
40-50 45 10
50-60 55 12
60-70 65 14
70-80 75 7
80-90 85 5
90-100 95 0



gl« 8.6

gæ‰Á 8.1

 1. ÑnH bfhL¡f¥g£LŸs étu§fS¡F xU ãfœÎ¢ br›tf« tiuf.

ÃçÎ Ïilbtë 0-10 10-20 20-30 30-40 40-50 50-60

ãfœbt© 8 12 6 14 10 5

 2. ÑnH bfhL¡f¥g£LŸs m£ltizia¥ ga‹gL¤Â xU ãfœÎ¢ br›tf« 

tiuf.

xU V¡fçš éis¢rš 

(Fé‹lhš)

11-15 16-20 21-25 26-30 31-35 36 - 40

beš tašfë‹ v©â¡if 3 5 18 15 6 4

 3. xU »ç¡bf£ M£l¤Âš gh®itahs®fë‹ étu§fŸ ÑnH 

bfhL¡f¥g£LŸsd. Ïj‰F xU ãfœÎ¢ br›tf« tiuaÎ«.

taJ (M©Lfëš) 10-19 20-29 30-39 40-49 50-59 60-69

gh®itahs®fë‹ 

v©â¡if
4 6 12 10 8 2
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 4. xU »uhk¤Âš cŸs k¡fëš ÚçêÎ nehædhš ghÂ¡f¥g£lt®fŸ g‰¿a 

étu§fŸ Ã‹tUkhW :

taJ (M©Lfëš) 10-20 20-30 30-40 40-50 50-60 60-70

nehahëfë‹ v©â¡if 3 6 13 20 10 5

  nk‰f©l étu§fS¡F ãfœÎ¢ br›tf¤ij¥ ga‹gL¤Â xU ãfœÎ¥ 

gynfhz« tiuf.

 5. ÑnH bfhL¡f¥g£LŸs étu§fS¡F ãfœÎ¢ br›tf« k‰W« ãfœÎ¥ 

gynfhz« mik¡f

ÃçÎ Ïilbtë 0-10 10-20 20-30 30-40 40-50 50-60

ãfœbt© 7 10 23 11 8 5

 6. Ã‹tU« m£ltizæš m¿Î¡T®ik¤ nj®Î vGÂa 150
ngh£oahs®fis¥ g‰¿a  étu§fŸ bfhL¡f¥g£LŸsd.

m¿Î¡T®ik é»j« 55-70 70-85 85-100 100-115 115-130 130-145

ngh£oahs®fë‹ v©â¡if 20 40 30 35 10 15
  nk‰f©l ãfœbt© gutY¡F ãfœÎ¢ br›tf« k‰W«

ãfœÎ¥ gynfhz« mik¡f.

 7. Ñœ¡f©l étu§fS¡F ãfœÎ¢ br›tf¤ij¥ ga‹gL¤Â ãfœÎ¥ 

gynfhz« mik¡f.

kÂ¥bg© 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-
100

khzt®fë‹ 

v©â¡if
9 3 4 6 2 3 4 5 7 8

 8. ÑnH bfhL¡f¥g£LŸs étu§fS¡F, ãfœÎ¢ br›tf¤ij¥ 

ga‹gL¤jhkš ãfœÎ¥ gynfhz« tiuf.

taJ (M©Lfëš) 0-10 10-20 20-30 30-40 40-50 50-60 60-70
MŸfë‹ v©â¡if 6 11 25 35 18 12 6

 9. Ñœ¡f©l étu§fS¡F ãfœÎ¢ br›tf¤ij¥ ga‹gL¤jhkš

ãfœÎ¥ gynfhz« mik¡fÎ«.

ÃçÎ Ïilbtë 30-34 35-39 40-44 45-49 50-54 55-59

ãfœbt© 12 16 20 8 10 4
 10. X® M§»y¤ nj®éš 40 khzt®fë‹ kÂ¥bg©fŸ (50 khzt®fë‹ kÂ¥bg©fŸ (50 khzt®fë‹ kÂ¥bg©fŸ ( ¡F) ÑnH 

bfhL¡f¥g£LŸsd. Ï›étu§fS¡F ãfœÎ¢ br›tf« k‰W«

ãfœÎ¥ gynfhz« mik¡fÎ«.

  29, 45, 23, 40, 31, 11, 48,   1, 30, 24, 25, 29, 25, 32, 31, 22,  9, 49, 19, 13,
  32, 39, 25,   3, 27, 41, 12, 13,   2, 44,  7, 43, 15, 35, 40,   3, 12, 48, 49, 18.



8.4 vëa t£l és¡f¥gl« tiujš

gl« 8.7  k‰W«  gl« 8.8  M»at‰¿š  fh£oÍŸs étu t£l és¡f¥gl§fis¥ 

ngh‹W v§nfahtJ gh®¤J ÏU¡»Ö®fsh?

nk‰f©l gl§fis t£l és¡f¥ gl§fŸ v‹W miH¥ngh«. t£l 

és¡f¥gl«, mj‹ KGik¡F«, x›bthU gFÂ¡F« 

cŸs bjhl®ig és¡F»‹wJ. Ï§F xU t£l« 

t£l¡nfhz¥ gFÂfshf¥ Ãç¡f¥gL»wJ. x›bthU 

t£l¡ nfhz¥gFÂæ‹ msÎ mJ F¿¡F« braš 

k‰W« jftšfS¡F ne®é»j¤Âš ÏU¡F«. Ïªj 

t£l¡nfhz¥ gFÂ ‘ig’(Pie) v‹w t£l tot¤ 

Â©g©l¤Â‹ J©LfŸ nghš njh‰wkë¥gjhš Ïij 

M§»y¤Âš Pie Chart v‹W TWt®.

vL¤J¡fh£lhf, gl« 8.7 ÏšcŸs t£l és¡f¥ gl¤Âš

 khzt‹ cw¡f¤Â‰F khzt‹ cw¡f¤Â‰F

 bryéL« neu é»j« bryéL« neu é»j«

  =          =    =          =  
3
1

vdnt, cw¡f¤Â‰fhd t£l¡nfhz¥ gFÂæ‹ msÎ t£l¤Âš 
3
1 ghfkhF«.

 khzt‹ gŸëæš khzt‹ gŸëæš

 bryéL« neu é»j« bryéL« neu é»j«

  =         =    =         =  
4
1

xU gŸë khzt‹ xU ehëš

(24 kâ neu«) brytê¤j neu§fŸ

gšntWg£l bjhiy¡fh£Á

miytçirfis¡ fh©gt®fŸ

gl« 8.7 gl« 8.8

  =          =  
8 kâ 

24 kâ 

  =         =  
6 kâ 

24 kâ 

cw§F« neu«

KG ehŸ
=

gŸëæš cŸs neu«

KG ehŸ
=

ig (pie) v‹gJ xU 

mbkç¡f czÎ tif
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vdnt, gŸëæš bryéL« neu¤Â‰fhd t£l¡nfhz¥ gFÂæ‹ msÎ 

t£l¤Âš  
4
1 ghfkhF«.

 khzt‹ éisah£oš khzt‹ éisah£oš

 bryéL« neu é»j« bryéL« neu é»j«

  =           =  
8
1

vdnt, éisah£o‰fhf¢ bryéL«  neu¤Â‰fhd t£l¡nfhz¥ gFÂæ‹ 

msÎ t£l¤Âš 
8
1  ghfkhF«.

 khzt‹ Å£L¥ghl ntiyæš khzt‹ Å£L¥ghl ntiyæš

 bryéL« neu é»j« bryéL« neu é»j«

  =                      =  
8
1

vdnt, Å£L¥ghl ntiyæš bryéL«  neu¤Â‰fhd t£l¡nfhz¥ 

gFÂæ‹ msÎ t£l¤Âš 
8
1  ghfkhF«.

 khzt‹ Ïju ntiyæš khzt‹ Ïju ntiyæš

 bryéL« neu é»j« bryéL« neu é»j«

  =                      =  
6
1

vdnt, Ïju ntiyæš bryéL«  neu¤Â‰fhd t£l¡nfhz¥ gFÂæ‹ 

msÎ t£l¤Âš 
6
1  ghfkhF«.

nk‰f©l všyh¢ brašfë‹ Ã‹d¡ fhy§fë‹ TLjš

  =  
3
1

4
1

8
1

8
1

6
1+ +

4
+ +

4
1+ +1 + +

8
+ +

8
1+ +1+ + + +

  = 
24

8 6 3 3 4+8 6 3 3 4+8 6 3 3 4+ + +8 6 3 3 4+ + +8 6 3 3 4

  = 
24
24  = 1 vd¡ »il¡»wJ.

Ï§F xUehëš khzt‹ brytê¤j neu« t£l¤Â‹ _y« 

F¿¡f¥gL»‹wJ. t£l¤Â‹ KG¥gFÂæ‹ msÎ 1 vd¡ bfhŸf.

khztå‹ bt›ntW brašghLfŸ Mu§fë‹ neu é»j¢rhu¤Â‰F 

V‰g t£l¡nfhz¥ gFÂfshf¥ Ãç¡f¥gL»‹wd. Ïªj é»j¢rhu¥ gFÂia 

nfhz msÎfis¥ ga‹gL¤Â¡ fz¡»lyh«. t£l ika¤Âš mikÍ« 

nfhz msÎfë‹ TLjš 360° vd ek¡F¤ bjçÍ«. vdnt eh« t£l¡ nfhz¥ 

gFÂfis¡ nfhz msÎfis¥ ga‹gL¤Â¡ F¿¥Ãlyh«.

Ã‹tU« vL¤J¡fh£o‹ _y«, nfhz msÎfis¥ ga‹gL¤Â t£l 

és¡f¥gl« v›thW mik¡f¥gL»wJ vd¡ fh©ngh«.

  =           =  
3 kâ 

24 kâ 

  =                      =  
3 kâ 

24 kâ 

  =                      =  
4 kâ

24 kâ 

éisahL« neu«

KG ehŸ
=

Å£L¥ghl ntiy neu«

KG ehŸ
=

Ïju ntiy neu«

KG ehŸ
=

 khzt‹ Ïju ntiyæš



vL¤J¡fh£L 8.9

xU khzt‹ xU ntiy ehëš bt›ntW brašfS¡fhf bryé£l 

neu§fŸ Ã‹tU« m£ltizæš bfhL¡f¥g£LŸsd. Ï›étu§fS¡F¡ 

nfhz msÎfis¥ ga‹gL¤Â t£l és¡f¥gl« tiuf.

braš
cw¡f« gŸë éisah£L

Å£L¥ghl 

ntiy
k‰wit

fhy msÎ 8 6 3 3 4

Ô®Î

24 kâneu« bfh©l xU ehëš bt›ntW brašfS¡F¢ brytê¤j 

neu§fis 360° Ï‹ ghf§fshf kh‰Wnth«.

cw¡f neu« 8 kâneu« v‹gjhš 
24
8 3600

#  = 120° v‹W t£lika¡ 

nfhzKila t£l¡nfhz¥ gFÂæš Ïjid¡ F¿¡f nt©L«.

vdnt, cw¡f¤ij¡ F¿¡F« t£l¡nfhz¥ gFÂæ‹ ika¡nfhz« 120°.
ÏJnghynt, k‰w¢ brašfshd gŸë, éisah£L, Å£L¥ghl ntiy  k‰W« 

k‰wit M»at‰¿‹ t£l¡nfhz¥ gFÂæ‹ ika¡nfhz§fŸ fz¡»l¥g£L, 

Ã‹tU« m£ltizæš ju¥g£LŸsd.

braš fhy msÎ ika¡nfhz msÎ

cw¡f« 8
24
8 3600

#  = 1200

gŸë 6
24
6 3600

#  = 900

éisah£L 3 360
24
3 0

#  = 450

Å£L¥ghl ntiy 3 360
24
3 0

#  = 450

k‰wit 4 360
24
4 0

#  = 600

bkh¤j« 24                      3600

t£l és¡f¥ gl¤ij mik¤jš

e« trÂ¡nf‰g VnjD« X® MuKila t£l¤ij tiunth«. Ï›t£l¤Âš 

VnjD« X® Mu¤ij Kjèš tiunth«. Ïªj Mu¤Â‹ ÛJ t£l ika¤Âš 

120° ÃçÎ  V‰gL¤JkhW Ïu©lh« òa« tiunth«. Ïªj t£l¡nfhz¥ gFÂ 

m«khzt‹ cw¡f¤Â‰F¢ bryé£l neu¤ij¡ F¿¡»‹wJ.

Ï¥òa¤ÂèUªJ Ïu©lh« t£l ika¤Âš 90° V‰gL¤JkhW Ïu©lh« 

t£l¡nfhz¥ gFÂia msªJ F¿¡»nwh«. Ï›t£l¡ nfhz¥ gFÂ gŸë 

neu¤ij¡ F¿¡»wJ.

284



285

étu§fis¡ ifahSjš

ÏJnghynt éisah£L neu«, Å£L¥ ghlntiy brŒÍ« neu« Ït‰iw¡ 

F¿¡F« t£l¡nfhz¥ gFÂfis mik¡fÎ«. ÏWÂahf cŸs t£l¡nfhz¥ 

gFÂ k‰wit¡fhd neu¤ij¡ F¿¡F«.

x›bthU t£l¡nfhz¥gFÂia k‰w t£l¡nfhz¥gFÂæèUªJ 

ntWgL¤Â¡ fh£l ãHèlyh« mšyJ gšntW t©zälyh«.

gŸë khzt‹ xU ehëš 

(24 kâneu«) brytê¤j neu§fŸ

F¿¥ò: t£lés¡f¥ gl¤Âš, gšntWg£l jftšfŸ mšyJ gFÂfŸ 

t£l¡nfhz¥ gFÂfshf mik¡f¥g£LŸsd. všyh t£l¡nfhz¥ gFÂfë‹ 

TLjiy KG t£l« F¿¡F«. t£l ika¤Âš cŸs nfhz« 360°  MdJ 

x›bthU t£l nfhz¥ gFÂæ‹ msÎ¡nf‰g Ãç¡f¥gL»wJ. Ïij x£o k‰w 

nfhz msÎfis¡ fz¡»L»‹nwh«.

xU gFÂæ‹ ika¡nfhz msÎ  = 

Áy rka§fëš gFÂfë‹ msÎ  rjÅj§fshf¡ bfhL¡f¥g£oU¡fyh«.

ÏJngh‹w ntisfëš ika¡nfhz msÎ = 

bfhL¡f¥g£l étu§fS¡F V‰w t£l és¡f¥gl« mik¤jY¡fhd 

goãiyfŸ

1. x›bthU gFÂæ‹ ika¡nfhz msit nk‰f©l N¤Âu¤ij¥ 

ga‹gL¤Â¡ fhzÎ«.

2. e« trÂ¡nf‰g VnjD«  X® MuKila t£l« tiuf.

3. t£l¤ÂDŸ »ilahd X® Mu« tiuf.

m¥gFÂæ‹ kÂ¥ò

bkh¤j kÂ¥ò

m¥gFÂæ‹ kÂ¥ò

100

× 360°

× 360°



4. »ilk£l Mu¤Jl‹ Kjš gFÂæ‹ nfhz¤ij t£l ika¤Âš 

V‰gL¤JkhW  Ïu©lhtJ Mu¤ij tiuf. Ï¥nghJ »il¡F«  V‰gL¤JkhW  Ïu©lhtJ Mu¤ij tiuf. Ï¥nghJ »il¡F«  V‰gL¤JkhW  Ïu©lhtJ Mu¤ij tiuf. Ï¥nghJ »il¡F«  

t£l¡nfhz¥ gFÂ Kjš gFÂia¡ F¿¡F«. Ïªj Ïu©lhtJ 

Mu¤Jl‹ t£l ika¤Âš Ïu©lhtJ gFÂæ‹ nfhz¤ij 

V‰gL¤J« mL¤j Mu¤ij tiuf. j‰nghJ »il¡F« t£l nfhz¥ 

gFÂ Ïu©lhtJ gFÂia¡ F¿¡F«. ÏJ nghynt k‰w všyh¥ gFÂ 

fS« KoÍ« tiu mt‰W¡Fça t£lnfhz¥ gFÂfis tiuaÎ«.

5. t£l¡nfhz¥ gFÂfis ntWgL¤Â¡ fh£l bt›ntW t©zälÎ«. 

x›bthU gFÂÍ« vij¡ F¿¡»wJ v‹gij vGjÎ«. t©z§fŸ 

F¿¡F« gFÂfë‹ bga®fis¡ F¿¥ÃlÎ«.

6. F¿pL bfhL¡fÎ«.

7. étu§fS¡nf‰w  jiy¥ò bfhL¡fÎ«.

Ï¥bghGJ bfhL¡f¥g£LŸs étu§fS¡F cça t£l és¡f¥gl« 

ek¡F¡ »il¡»‹wJ.

vL¤J¡fh£L 8.10

Ã‹tU« m£ltizæš xU FL«g¤Âš khjhªÂu tuÎ, bryÎ étu§fŸ 

ju¥g£LŸsd.

étu§fŸ czÎ
Å£L 

thlif
cil fšé nrä¥ò

Ïju 

bryÎfŸ

bryÎfŸ (` Ïš) 4800 2400 1600 800 1000 1400

nfhz msit¥ ga‹gL¤Â nk‰f©l étu§fS¡F xU t£l és¡f¥gl« tiuf.

Ô®Î

m£ltizæš F¿¥Ãl¥g£LŸs x›bthU étu¤Â‹ ika¡nfhz¤ijÍ« 

Ã‹tUkhW fz¡»lyh«.

étu§fŸ bryÎfŸ (`-Ïš) ika¡nfhz msÎ

czÎ 4800 360°
12000
4800

#  = 144°

Å£L thlif 2400 360°
12000
2400

# = 72°

cil 1600 360°
12000
1600

# = 48°

fšé 800 360°
12000
800

# = 24°

nrä¥ò 1000 360°
12000
1000

#  = 30°

Ïju bryÎfŸ 1400 360°
12000
1400

#  = 42°

bkh¤j« 12000 360°
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 eh« Ã‹tUkhW t£l és¡f¥ gl¤Âid¥ bgW»nwh«.

xU FL«g¤Â‹ khjhªÂu tuÎ bryÎ égu«

gl« 8.10

vL¤J¡fh£L 8.11

gŸë ÏWÂ¥ bghJ¤nj®éš (S.S.L.C.) xU gŸëæ‹ nj®Î KoÎfŸ 

Ã‹tUkhW bfhL¡f¥g£LŸsJ.

nj®Î KoÎ

Kjš tF¥Ãš 

nj®¢Á 

bg‰nwh®

Ïu©lh« 

tF¥Ãš nj®¢Á 

bg‰nwh®

_‹wh« tF¥Ãš 

nj®¢Á bg‰nwh®

nj®¢Á 

bgwhnjh®

khzt®fë‹ 

rjÅj«
25 35 30 10

nk‰f©l étu§fis és¡f xU t£l és¡f¥gl« tiuf.

Ô®Î

njitahd gFÂæ‹ ika¡nfhz« = 

Ïij¥ ga‹gL¤Â eh«, bt›ntW gFÂfë‹ ika¡nfhz msÎfis¥ 

Ã‹tUkhW fhzyh«:

nj®Î KoÎ khzt®fë‹ rjÅj« ika¡nfhz msÎ

Kjš tF¥Ãš nj®¢Á 

bg‰nwh®
25   

100
25 3600

#   =   900

Ïu©lh« tF¥Ãš 

nj®¢Á bg‰nwh®
35 360

100
35 0

#   = 1260

_‹wh« tF¥Ãš 

nj®¢Á bg‰nwh®
30      360

100
30 0

#  = 1080

nj®¢Á bgwhjt®fŸ 10    360
100
10 0

#  =    36°

bkh¤j« 100                              3600

m¥gFÂæ‹ rjÅj«

100
× 360°



Ã‹tUkhW t£l és¡f¥gl¤ij eh« bgW»‹nwh«. 

gŸë ÏWÂ¥ bghJ¤nj®Î (S.S.L.C.) KoÎfŸ

gl« 8.11

gæ‰Á 8.2

 1. ÍnfªÂuå‹ nj®¢Á K‹nd‰w¤ jftš m£ilæš kÂ¥bg©fŸ 

Ã‹tUkhW F¿¥Ãl¥g£LŸsd :

ghl« jäœ M§»y« fz¡F m¿éaš r_f m¿éaš

kÂ¥bg©fŸ 72 60 84 70 74

  nk‰f©l étu§fis és¡f xU t£l és¡f¥gl« tiuaÎ«.

2. v£lh« tF¥Ãš 36 khzt®fŸ cŸsd®. Ït®fŸ gšntW mik¥òfëš 

cW¥Ãduhf cŸsd®.

mik¥òfŸ fz¡F N.C.C J.R.C rhuz®

khzt®fë‹ v©â¡if 12 6 10 8

nk‰f©l étu¤ij xU t£l és¡f¥ gl¤Âš fh©Ã¡fÎ«.

 3. xU khzt® éLÂæš cŸs khzt®fŸ bt›ntW bkhê ngRgt®fŸ, 

mt®fë‹ étu« Ã‹tUkhW :

bkhê jäœ bjY§F kiyahs« f‹dl« M§»y«
k‰w

bkhêfŸ

khzt®fë‹

v©â¡if
36 12 9 6 5 4

  nk‰f©l étu¤ij¡ fh£L« xU t£l és¡f¥gl« tiuf.
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 4. xU gŸëæš bt›ntW tif¥ bghGJ ngh¡»š <LgL« v£lh« tF¥ò 

khzt®fë‹ étu§fŸ Ã‹tUkhW bfhL¡f¥g£LŸsd.   

Ï›étu§fS¡F xU t£l és¡f¥gl« tiuf.

bghGJngh¡F Ïir
k© bgh«ik

brŒjš
eld« ehlf«

r_f

ey¥gâ

khzt®fë‹ v©â¡if 20 25 27 28 20

 5. X® cnyhf¡ fyitæš Ã‹tU« cnyhf§fŸ fyªJŸsd.

Ïij xU t£l és¡f¥ gl¤Âš më¡fÎ«.

cnyhf§fŸ j§f« <a« btŸë jhäu« J¤jehf«

vil (»uhäš) 60 100 80 150 60

 6. xU mLkidæš xUehëš é‰gidahd bghUŸfS«, mt‰¿‹ 

éiyfS« ÑnH bfhL¡f¥g£LŸsd. Ïj‰F xU t£l és¡f¥gl« 

tiuf.

bghUŸfŸ rhjhuz buh£o gHbuh£o nf¡ Ã°f£L Ãw

éiy (`) 320 80 160 120 40

 7. xU ò¤jf btëp£lhs® ò¤jf« x‹W¡F¢ bryÎ brŒa¥g£l 

bjhif¡fhd étu« Ã‹tUkhW: 

étu§fŸ jhŸ m¢Álš f£lik¥ò és«gu« cçik

bryÎ brŒa¥g£l bjhif (`) 25 12 6 9 8

  nk‰f©l étu§fS¡F xU t£l és¡f¥gl« tiuf.

 8. xU étrhæ gæ® brŒtj‰F MF« bryÎfŸ Ã‹tUkhW : 

étu§fŸ
ãy¤ij 

cGjš
cu« éijfŸ

ó¢Á¡ 

bfhšèfŸ

Ú®¥ 

ghŒ¢Rjš

bjhif (`) 2000 1600 1500 1000 1100

  Ït‰iw étç¡F« xU t£l és¡f¥gl« tiuf.

 9. xU äUf¡fh£Á rhiyæš cŸs 900 cæ® thœtdt‰¿‹ étu§fŸ 

Ã‹tUkhW bfhL¡f¥g£LŸsJ.

cæçd§fŸ
fh£L 

éy§FfŸ
gwitfŸ

k‰w ãythœ 

éy§FfŸ

Ú® 

éy§FfŸ
C®td

cæçd§fë‹ 

v©â¡if
400 120 135 170 75

  nk‰f©l étu§fS¡F xU t£l és¡f¥gl« tiuf.



 10. xU bjhê‰rhiyæš X® M©oš c‰g¤ÂahF« 5 tifahd C®Âfë‹ 

v©â¡if Ã‹tUkhW bfhL¡f¥g£LŸsd. Ï›étu§fis

xU t£l és¡f¥ gl¤Âš F¿¡f.

C®ÂfŸ °T£l® nkh£l® ig¡ fh® É¥ nt‹

v©â¡if 3000 4000 1500 1000 500

 11. X® czÎ¥bghUëš cŸs r¤J¡fŸ Ã‹tUkhW cŸsd. Ñœ¡f©l 

étu§fis xU t£l és¡f¥gl¤Âš tiuf. 

r¤J¥ 

bghU£fŸ
òuj« bfhG¥ò

fh®ngh 

iA£nu£
it£lä‹

jhJ 

c¥ò

rjÅj« 30 10 40 15 5

 12. xU gŸëæš cŸs khzt®fŸ éU«ò« Ritahd I°»ß« tiffŸ 

rjÅj§fëš Ã‹tUkhW bfhL¡f¥g£LŸsd.

tiffŸ rh¡ny£ bt©âyh °£uhbgç
k‰w 

eWkz§fŸ

khzt®fŸ éU«ò« 

tiffë‹ rjÅj«
40 30 20 10

  Ïij xU t£l és¡f¥ gl¤Âš tiuf.

 13. xU gŸë¡F khzt®fŸ tUif jU« ngh¡Ftu¤J Kiw Ã‹tUkhW 

bfhL¡f¥g£LŸsd.

ngh¡Ftu¤J

Kiw ngUªJ äÂt©o
elªJ 

tUjš
°T£l® fh®

khzt®fŸ rjÅj« 40 30 15 10 5
Ïij xU t£l és¡f¥gl¤Â‹ cjéÍl‹ F¿¡fÎ«.

 14. ÂU. Ïuh#‹ ghò j‹ tUkhd¤Âš 20% I Å£L thlif¡fhfÎ«,

30% I czÎ¡fhfÎ«, 10% I j‹ FHªijfë‹ fšé¢ bryÎ¡fhfÎ« 

brytê¡»‹wh®. 25% I¢ nrä¡»‹wh®. vŠÁaij k‰w bryéd§fS¡ 

fhf¢ bryÎ brŒ»wh®. Ït‰iw és¡f xU t£l és¡f¥gl« tiuf.

 15. xU khãy¤Âš gšntW tif¤ bjhêš brŒgt®fë‹ étu§fŸ Ã‹tU« 

m£ltizæš bfhL¡f¥g£LŸsd.

bjhêyhs® 

fë‹ 

tiffŸ

gæç-
Lnth®

étrha¤ 

bjhêyh 

s®fŸ

bjhê‰ 

rhiyæš 

gâ òçnth®

tâf¤ 

bjhêyh 

s®fŸ

Ãw

rjÅj« 40 25 12.5 10 12.5

  nkny bfhL¡f¥g£LŸs jftšfS¡F xU t£l és¡f tiugl« tiuf.
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8.5 ika ãiy¥ ngh¡F msitfŸ (Measures of Central Tendency)

Âu£l¥bg‰w mÂf mséyhd étu§fis m£ltiz¥gL¤Âa¥ Ã‹dU«, 

m¥gutè‹ bghJ tot« bjëthf¤ bjçtJ Ïšiy. nkY« bjëthd tot« 

bjça nt©Lkhdhš mªj bkh¤j étu§fisÍ« xU jå v©zhš F¿¤J¢ 

brhšy nt©L«. m¥go¥g£l v©iz¢ R‰¿ mÂf mséyhd étu§fŸ 

ÏUªjhš. mªj v©nz Ï›étu§fë‹ g©òfis¡ bfh©oU¡F«. mªj 

tifahd v©fis ikaãiy¥ ngh¡F msitfŸ v‹g®. m›éjkhd Áy 

msitfŸ 

  (i)  T£L¢ ruhrç (Arithmetic Mean)

 (ii)  Ïilãiy (Median)   k‰W«

(iii)  KfL (Mode)

8.5.1 T£L¢ ruhrç (A.M)

f©l¿ªj kÂ¥òfë‹ T£L¤ bjhif¡F«, kÂ¥òfë‹ v©â¡if¡F« 

cŸs é»j¤ij¡ T£L¢ ruhrç v‹»‹nwh«.

8.5.1. (m) bjhF¡f¥glhj étu§fS¡F¡ T£L¢ruhrç

, ,, ,x x, ,x x, , x x, ,x x, ,
n1 2, ,1 2, ,x x1 2x x, ,x x, ,1 2, ,x x, , 3x x3x xx xgx x  v‹w n kÂ¥òfis¡ bfh©l kh¿ x våš mj‹ T£L¢ 

ruhrçia x  v‹W F¿¥ngh«.

∴ x   = 
n

x x x x
n1 2

x x
1 2
x x

3
x x
3
x x+ +x x+ +x x

1 2+ +1 2
x x
1 2
x x+ +x x
1 2
x x + +x x+ +x xx xgx x+ +x xgx x

»nu¡f vG¤jh»a ‘Σ’ it 

fâj¤Âš Á¡kh v‹»nwh«. ÏJ 

T£L¥ gyid¡ F¿¡f¥ ga‹ 

gL¤j¥gL«. Ï¡F¿p£oš , ,, ,x x, ,x x, , x x, ,x x, ,
n1 2, ,1 2, ,x x1 2x x, ,x x, ,1 2, ,x x, , 3x x3x xx xgx x

M»a v©fë‹ T£l‰gyid x
i

i

n

1=

/
mšyJ xiR  v‹W F¿¥g®.

Ï¥bghGJ  T£L¢ruhrç

x x
n

iR= .

F¿¥ò:

T£L¢ ruhrç,  ruhrç (Average)  mšyJ k¤Âk« (Mean) v‹W« miH¡f¥gL»wJ.

Σ F¿p£il¥ òçªJbfhŸnth«

k
k 1

3

=

/  = 1 + 2 + 3 = 6

n
n 3

6

=

/  = 3 + 4 + 5 + 6 = 18

n2
n 2

4

=

/  = 2 × 2 + 2 × 3 + 2 × 4 = 18

5
k 1

3

=

/  = 5
k 1

3

=

/ × k0k0k

  = 5 × 10 + 5 × 20 + 5 × 30

  = 5 + 5 + 5 = 15

2

4

K =

^ h1^ h1k^ hk -^ h-/  = (2 – 1) + (3 – 1) + (4 – 1) = 6



vL¤J¡fh£L 8.12

xU nj®éš 10 khzt®fŸ bg‰w kÂ¥bg©fŸ

15, 75, 33, 67, 76, 54, 39, 12, 78, 11 våš, Ïj‹ T£L¢ ruhrçia¡ fh©f.

Ô®Î

 Ï§F, n = 10
T£L¢ ruhrç  =  x  = 

10
15 75 33 67 76 54 39 12 78 11+ +75+ +75 + + +67+ + +67 76+ + +76 + +39+ +39 + +78+ +78

x  = 
10
460  = 46.

vL¤J¡fh£L 8.13

9, 6, 7, 8, 5 k‰W« x M»at‰¿‹ ruhrç 8 våš x Ï‹ kÂ¥ò fh©f.

Ô®Î

Ï§F¡ bfhL¡f¥g£l kÂ¥òfŸ 9, 6, 7, 8, 5 k‰W« x,  n = 6.

N¤Âu¤Â‹go, T£L¢ ruhrç  =  x  = x
6

9 6 7 8 5+ + + +9 6 7 8+ + + +9 6 7 8 +  = x
6

35 +

x  = 8
Mjyhš, x

6
35 +  = 8

vdnt, 35 + x = 48
x = 48 – 35 = 13.

vL¤J¡fh£L 8.14

xU tF¥ÃYŸs 10 khzt®fë‹ ruhrç cau« 166 br.Û. vd¡ 

fz¡»l¥g£lJ. jftšfis¢ rçgh®¡F«nghJ xU kÂ¥ò 150 br.Û.¡F gÂyhf

160 br.Û. v‹W F¿¥Ãl¥g£lJ f©LÃo¡f¥g£lJ våš rçahd ruhrç cau¤ij¡ 

fh©f.

Ô®Î

 Ï§F, x  = 166 br.Û. k‰W« n = 10.

∴ x  = 
n
xR  = x

10
R

166 =  x
10
R mšyJ ΣxΣxΣ  = 1660

 jtwhd TLjš  = 1660

   rçahd TLjš    = jtwhd TLjš  – jtwhd kÂ¥ò + rçahd kÂ¥ò

  = 1660 – 160 + 150 = 1650

 rçahd ruhrç cau« = 
10

1650  = 165 br.Û.

8.5.1 (M) bjhF¡f¥g£l étu§fS¡F¡ T£L¢ruhrç fhQjš

bfhL¡f¥g£l étu§fS¡F¡ T£L¢ ruhrç fhQ« ÏU têfshtd:

(i) neuo Kiw k‰W«   (ii) c¤njr ruhrç Kiw
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(i) neuo Kiwæš T£L¢ ruhrç fhzš

ãfœbt© gutš x‹iw vL¤J¡ bfhŸnth« 

kh¿ x1 x2 x3 g xn

ãfœbt© f1f1f f2f2f f3f3f g fnfnf

Ïªj m£ltizæ‹ és¡f« Ã‹tUkhW:

x1  v‹gJ  f1 f1 f  KiwÍ«

x2 v‹gJ f2f2f   KiwÍ«

x3 v‹gJ f3f3f   KiwÍ«

ggggg

ggggg

xn v‹gJ fnfnf   KiwÍ« cŸsd v‹gij¡ F¿¡»‹wJ.

x v‹w kh¿æ‹ ntWg£l kÂ¥òfŸ , ,, ,x x, ,x x, , x x, ,x x, ,
n1 2

, ,
1 2
, ,x x
1 2
x x, ,x x, ,
1 2
, ,x x, ,

3
x x
3
x xx xgx x  MF«. Ï§F N v‹gJ 

kh¿fë‹ ãfœbt©fë‹ bkh¤j v©â¡if MF«.

mjhtJ f f f f
n

f f
n

f f
1 2
f f
1 2
f f

3
f f
3
f f+ +f f+ +f f

1 2+ +1 2
f f
1 2
f f+ +f f
1 2
f f f f+ +f ff fgf f+ +f fgf f  = N  (mšyJ = N  (mšyJ = N  ( ) 

i

n

1=

/ fifif  = N

vdnt, bkh¤j¡ TLjš = + +^ ^Ki^ ^Kiw K^ ^w Kx x^ ^x x x f^ ^x f
1 1 1^ ^1 1 1
x x
1 1 1
x x^ ^x x
1 1 1
x x x f
1 1 1

x f^ ^x f
1 1 1

x f
1 2^ ^1 2
Ki

1 2
Ki^ ^Ki

1 2
Kiw K

1 2
w K^ ^w K

1 2
w Kx f

1 2
x f^ ^x f

1 2
x f+ +^ ^+ +x x+ +x x^ ^x x+ +x x

1 1 1+ +1 1 1^ ^1 1 1+ +1 1 1
x x
1 1 1
x x+ +x x
1 1 1
x x^ ^x x
1 1 1
x x+ +x x
1 1 1
x x + +^ ^+ +Ki+ +Ki^ ^Ki+ +Kiw K+ +w K^ ^w K+ +w Kx f+ +x f^ ^x f+ +x f

1 2+ +1 2^ ^1 2+ +1 2
Ki

1 2
Ki+ +Ki

1 2
Ki^ ^Ki

1 2
Ki+ +Ki

1 2
Kiw K

1 2
w K+ +w K

1 2
w K^ ^w K

1 2
w K+ +w K

1 2
w Kx f

1 2
x f+ +x f

1 2
x f^ ^x f

1 2
x f+ +x f

1 2
x fg g+ +g g^ ^g g+ +g gKig gKi+ +Kig gKi^ ^Kig gKi+ +Kig gKiw Kg gw K+ +w Kg gw K^ ^w Kg gw K+ +w Kg gw Kx fg gx f+ +x fg gx f^ ^x fg gx f+ +x fg gx f h hw Kh hw Kiwh hiww Kx xw Kh hw Kx xw Kx fh hx fw Kx fw Kh hw Kx fw Kw K

1 2
w Kh hw K

1 2
w Kw Kx xw K

1 2
w Kx xw Kh hw Kx xw K

1 2
w Kx xw Kw K

2 2
w Kh hw K

2 2
w Kw Kx fw K

2 2
w Kx fw Kh hw Kx fw K

2 2
w Kx fw Kw K

2
w Kh hw K

2
w Kw Kx fw K

2
w Kx fw Kh hw Kx fw K

2
w Kx fw Kw Kg gw Kh hw Kg gw Kw Kx fw Kg gw Kx fw Kh hw Kx fw Kg gw Kx fw Kw Kg gw Kh hw Kg gw Kw Kx xw Kg gw Kx xw Kh hw Kx xw Kg gw Kx xw K+ +h h+ +w K+ +w Kh hw K+ +w Kw Kx xw K+ +w Kx xw Kh hw Kx xw K+ +w Kx xw Kw K+ +w Kh hw K+ +w Kw Kx xw K+ +w Kx xw Kh hw Kx xw K+ +w Kx xw Kw K

2 2
w K+ +w K

2 2
w Kh hw K

2 2
w K+ +w K

2 2
w Kw Kg gw K+ +w Kg gw Kh hw Kg gw K+ +w Kg gw Kw Kx xw Kg gw Kx xw K+ +w Kx xw Kg gw Kx xw Kh hw Kx xw Kg gw Kx xw K+ +w Kx xw Kg gw Kx xw K+ +h h+ +w K+ +w Kh hw K+ +w Kiw+ +iwh hiw+ +iwx f+ +x fh hx f+ +x fw Kx fw K+ +w Kx fw Kh hw Kx fw K+ +w Kx fw Kw K

2
w K+ +w K

2
w Kh hw K

2
w K+ +w K

2
w Kw Kx fw K

2
w Kx fw K+ +w Kx fw K

2
w Kx fw Kh hw Kx fw K

2
w Kx fw K+ +w Kx fw K

2
w Kx fw Kw Kx fw Kg gw Kx fw K+ +w Kx fw Kg gw Kx fw Kh hw Kx fw Kg gw Kx fw K+ +w Kx fw Kg gw Kx fw K^ ^h h^ ^w K^ ^w Kh hw K^ ^w Kw K

1 2
w K^ ^w K

1 2
w Kh hw K

1 2
w K^ ^w K

1 2
w Kw Kg gw K^ ^w Kg gw Kh hw Kg gw K^ ^w Kg gw K+ +^ ^+ +h h+ +^ ^+ +w K+ +w K^ ^w K+ +w Kh hw K+ +w K^ ^w K+ +w Kw K

1 2
w K+ +w K

1 2
w K^ ^w K

1 2
w K+ +w K

1 2
w Kh hw K

1 2
w K+ +w K

1 2
w K^ ^w K

1 2
w K+ +w K

1 2
w Kw Kg gw K+ +w Kg gw K^ ^w Kg gw K+ +w Kg gw Kh hw Kg gw K+ +w Kg gw K^ ^w Kg gw K+ +w Kg gw K

                  ..... + ^ hKi^ hKiw^ hwx x^ hx x x f^ hx f
n n^ hn n n n^ hn n

x f
n n
x f^ hx f
n n
x fx fgx f^ hx fgx f+ +^ h+ +x x+ +x x^ hx x+ +x x

n n+ +n n^ hn n+ +n n
x f+x f^ hx f+x fx f
n n
x f+x f
n n
x f^ hx f
n n
x f+x f
n n
x f

= f x f x f x
n n
f x
n n
f x

1 1
f x
1 1
f x

2 2
f x
2 2
f x# #f x# #f x f x# #f x

1 1# #1 1
f x
1 1
f x# #f x
1 1
f x f x

2 2
f x# #f x
2 2
f x f x#f xf x

n n
f x#f x
n n
f xg+ +f x+ +f x

2 2+ +2 2
f x
2 2
f x+ +f x
2 2
f x# #+ +# #f x# #f x+ +f x# #f xf x
2 2
f x# #f x
2 2
f x+ +f x
2 2
f x# #f x
2 2
f x +  = f x

i i
f x
i i
f xRf xRf x

 Ï§F,  x  =                                                                           = 
f

f x

i
f
i
f
i i
f x
i i
f x

RfRf

Rf xRf x

  x  = 
f
fx
RfRf
RfxRfx

 = 
N
fxRfxRfx

,       Ï§F N = .f.f.RfRf

vL¤J¡fh£L 8.15

neuo Kiwæš Ñœ¡f©l étu§fS¡F¡ T£L¢ ruhrçia¡ fz¡»Lf.

x 5 10 15 20 25 30
f 4 5 7 4 3 2

Ô®Î

x f f x

5 4 20

10 5 50

15 7 105

20 4 80
25 3 75

30 2 60

bkh¤j« N = 25 fxRfxRfx  = 390

 =                                                                           = 
f©l¿a¥g£l kÂ¥òfë‹ TLjš

f©l¿a¥g£l kÂ¥òfë‹ v©â¡if

T£L¢ ruhrç, x  =
N
f xRf xRf x

 = 
25
390  = 15.6



(ii) c¤njr ruhrç Kiwæš T£L¢ruhrç fhzš

nk‰f©l vL¤J¡fh£oš v©fŸ Á¿adthf cŸsd. vdnt Ï§F 

bgU¡f‰ gy‹ vëjhf¡ fhz¥gL»wJ. bgça v©fshf ÏU¥Ã‹, bgU¡f‰gy‹ 

fh©gJ fodkhF«. nkY« ÃiH tuÎ« thŒ¥ò cŸsJ.

k‰bwhU vëa tê Kiwæš Ï¡fod¤ij¤ Ô®¡fyh«. Ï«Kiwæš xU 

bghU¤jkhd v© A I c¤njrkhf vL¤J¡ bfhŸ»‹nwh«. Ïªj v© c¤njr 

ruhrçahF«.

c¤njr ruhrç A æèUªJ x›bthU kh¿ , , , ,x x, ,x x, , x x, ,x x, ,
n1 2

, ,
1 2
, ,x x
1 2
x x, ,x x, ,
1 2
, ,x x, ,

3
x x
3
x xx xgx x  Ï‹ éyfšfŸ 

Kiwna , , , ,d d, ,d d, ,d d, ,d d, ,
, n1 2

, ,
1 2
, ,d d
1 2
d d, ,d d, ,
1 2
, ,d d, ,

3
d d
3
d dd dgd d   vd¡ fz¡»L»nwh«.

mjhtJ d x A1 1d x1 1d x= -d x= -d x1 1= -1 1d x1 1d x= -d x1 1d x , d x A2 2d x2 2d x= -d x= -d x2 2= -2 2d x2 2d x= -d x2 2d x , d x A3 3d x3 3d x= -d x= -d x3 3= -3 3d x3 3d x= -d x3 3d x ,g ,d x An nd xn nd x= -d x= -d xn n= -n nd xn nd x= -d xn nd x

Ï¥bghGJ , , , ,d d, ,d d, ,d d, ,d d, ,
, n1 2

, ,
1 2
, ,d d
1 2
d d, ,d d, ,
1 2
, ,d d, ,

3
d d
3
d dd dgd d  Ït‰iw Kiwna , ,f f, ,f f, , f f, ,f f, ,

n
f f

n
f f

1 2
, ,

1 2
, ,f f

1 2
f f, ,f f, ,
1 2
, ,f f, ,

3
f f
3
f ff fgf f  Mš bgU¡fÎ«. 

Ï¥bghGJ fdRfdRfd  fhzyh«. T£L¢ ruhrçia¥ Ã‹tU« N¤Âu« _y« fhzyh«. 

 T£L¢ruhrç x  = 
f
fdA
RfRf
RfdRfd

+

x  = 
fdA N
RfdRfd

+ (A v‹gJ c¤njr ruhrç, N = fR )

Ï¥bghGJ vL¤J¡fh£L 8.15 Ïš cŸs étu§fS¡F eh« c¤njr ruhrç 

Kiwæš T£L¢ ruhrç fh©ngh«.

c¤njr ruhrç A = 15 v‹f

x f d = x – A f d 
5 4 – 10 – 40
10 5 – 5 – 25
15 7 0 0
20 4 5 20
25 3 10 30

30 2 15 30

bkh¤j« N = 25 fdRfdRfd  = 15

 T£L¢ruhrç = x  = 
N
fdA RfdRfd

+

  = 15 + 
25
15  = 15 + 

5
3  = 

5
75 3+  = 

5
78  = 15.6

8.5.2   vilæ£l T£L¢ ruhrç (Weighted Arithmetic Mean)

Áy rka§fëš kh¿fŸ, gšntWg£l vilÍl‹ Toajhf mikÍ«. 

Ïªj¢ NœãiyæY« T£L¢ruhrçia (A.M.) fhz ÏaY«. Ïij eh«                                                         

vilæ£l T£L¢ ruhrç v‹»‹nwh« (W.A.M).
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vL¤J¡fh£lhf x1  v‹w kh¿ w1  v‹w vilÍlD«, x2  v‹w kh¿ w2  v‹w 

vilÍlD«, ÏWÂahf xn v‹w kh¿ wn v‹w vilÍlD«, bfhL¡f¥g£oUªjhš 

 vilæ£l T£L¢ruhrç W. A. M. = 
w w w w

w x w x w x

n

n n

1 2
w w

1 2
w w

3
w w

3
w w

1 1
w x

1 1
w x

2 2 3 3
w x

3 3
w x

+ +w w+ +w w
1 2+ +1 2

w w
1 2

w w+ +w w
1 2

w w + +w w+ +w ww wgw w+ +w wgw w

+ +w x+ +w x
2 2+ +2 2

w x
2 2

w x+ +w x
2 2

w x + +g+ +g
 = 

w
wx
R
R   v‹W  v‹W

tiuaW¡f¥gL»wJ. 

vL¤J¡fh£L 8.16

Ã‹tU« étu§fS¡F vilæ£l T£L¢ ruhrç fh©f.

czÎ¥ 

bghU£fŸ
msÎ (».».) wi

xU »nyh »uh« 

éiy ( ` ) xiiii
mçÁ 25 30

r®¡fiu 12 30
v©bzŒ 8 70

Ô®Î

Ï§F x Ï‹ kÂ¥òfŸ bfhL¡f¥g£l czÎ¥ bghU£fë‹ éiyahfÎ«, 

Ït‰¿‹ r«gªj¥g£l msÎfŸ (».») vilfshfÎ« mikªJŸsd.

 Mjyhš, vilæ£l T£L¢ ruhrç (W.A.M) = 
w w w w

w x w x w x

n

n n

1 2
w w

1 2
w w

3
w w

3
w w

1 1
w x

1 1
w x

2 2 3 3
w x

3 3
w x

+ +w w+ +w w
1 2+ +1 2

w w
1 2

w w+ +w w
1 2

w w + +w w+ +w ww wgw w+ +w wgw w

+ +w x+ +w x
2 2+ +2 2

w x
2 2

w x+ +w x
2 2

w x + +g+ +g

  = 
25 12 8

25 30 12 30 8 70# #30# #30 12# #12 #8 7#8 7
+ +12+ +12

+ +30+ +30# #+ +# #12# #12+ +12# #12   = 
45

1670

  = ` 37.11 .` 37.11 .`

8.5.3 Ïilãiy (Median)
ikaãiy¥ ngh¡F msÎfëš ÏilãiyÍ« x‹W MF«.

8.5.3 (m) bjhF¡f¥glhj étu§fë‹ Ïilãiy fhzš

Ïilãiy msit¥ Ã‹tUkhW fz¡»lyh«.

Kjèš, eh« vL¤J¡bfh©l étu§fis VWtçir mšyJ Ïw§F 

tçiræš mik¥ngh«. 

(i) étu§fë‹ v©â¡if x‰iw¥gil v© våš Ïj‹ eL cW¥ò 

Ïilãiy msthF«.

  cjhuz«: 33, 35, 39, 40, 43 v‹gdt‰¿‹ eL cW¥ò 39. vdnt

Ïj‹ Ïilãiy 39 MF«.

(ii) étu§fë‹ v©â¡if Ïu£il¥gil v© våš ÏU k¤Âa 

kÂ¥òfë‹ ruhrçna mt‰¿‹ Ïilãiy msthF«.

  cjhuz«: 33, 35, 39, 40, 43, 48 våš Ïilãiy = 
2

39 40+   = 39.5 

F¿¥ò: Ïilãiy msÎ¡F¡ Ñœ v¤jid étu§fŸ cŸsdnth

                  mnj v©â¡ifæyhd étu§fŸ mj‰F nkš ÏU¡F«.                    mnj v©â¡ifæyhd étu§fŸ mj‰F nkš ÏU¡F«.  



vL¤J¡fh£L 8.17

17, 15, 9, 13, 21, 7, 32 M»at‰¿‹ Ïilãiy fh©f.

Ô®Î

kÂ¥òfis VW tçiræš mik¤jhš 7, 9, 13, 15, 17, 21, 32 vd¡ »il¡»wJ.

 Ï§F,   n = 7 (x‰iw¥gil v©)

 Ïilãiy = eLkÂ¥ò

  = 
2
1+` jn` jn

2
` j

2
1` j1+` j+` j Ï‹kÂ¥ò = 

2
7 17 1+7 1` j
2

` j
2

7 1` j7 1+` j+7 1+7 1` j7 1+7 1` j Ï‹kÂ¥ò

  = 4 M« Ïl¤Âš cŸs v©

 vdnt, Ïilãiy = 15
vL¤J¡fh£L 8.18

xU »ç¡bf£ éisah£L Åu® vL¤j X£l§fŸ Ã‹tUkhW

13, 28, 61, 70, 4, 11, 33, 0, 71, 92. Ït‰¿‹ Ïilãiy fh©f.

Ô®Î

X£l§fis VWtçiræš mik¥ngh« 0, 4, 11, 13, 28, 33, 61, 70, 71, 92. 

Ï§F n = 10 (Ïu£il v©)

Ï§F, ÏU k¤Âa kÂ¥òfŸ cŸsd. mit 28, 33 MF«. 

∴ Ïilãiy = 
2

28 33+  = 
2
61  = 30.5 .

8.5.3 (M) bjhF¡f¥g£l étu§fS¡F Ïilãiy fhzš

FéÎ  ãfœbt© (Cumulative frequency)
xU ãfœbt© g£oaèš FéÎ ãfœbt© v‹gJ mªj¥ ÃçÎ Ïilbtë 

tiu cŸs ãfœbt©fë‹ TLjš MF«.

vL¤J¡fh£L 8.19

50 khzt®fŸ bg‰w kÂ¥bg©fS¡fhd Ïilãiy fh©f.

kÂ¥bg©fŸ 20 27 34 43 58 65 89
khzt®fë‹ v©â¡if 2 4 6 11 12 8 7

Ô®Î

kÂ¥bg©fŸ

(x(x( )
khzt®fë‹ 

v©â¡if (f (f ( )f)f
ãfœbt© 

FéÎ

20 2 2
27 4 (2 + 4 = ) 6
34 6 (6 + 6 = ) 12
43 11 (11 + 12 = ) 23
58 12 (23 + 12 = ) 35
65 8 (35 + 8 = ) 43
89 7 (43 + 7 =) 50
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 Ï§F bkh¤j ãfœbt©,  N =  fRfRf  = 50

∴
2
N  = 

2
50   = 25.

 Ïilãiy = 2
N` j2` j2
N` jN` j MtJ kÂ¥ò = 25 MtJ cW¥Ã‹ kÂ¥ò

Mdhš, 25 MtJ cW¥ò FéÎ ãfœbt© ãuèš cŸs 35 v‹w Ïl¤Âš 

cŸsJ. Ïj‰F¤ bjhl®ghd kÂ¥ò 58.

vdnt, Ïilãiy = 58.

8.5.4  KfL (Mode)

KfL« xU ika¥ngh¡F msÎ MF«. 

KfL Ã‹tUkhW fz¡»l¥gL»wJ.

8.5.4 (m) bjhF¡f¥glhj étu§fë‹ KfL (jå¤jåahd étu§fŸ)

jå¤ bjhFÂahf mikªJŸs kÂ¥òfë‹ fz¤Âš vªj xU kÂ¥ghdJ 

mÂf v©â¡ifæš ÏU¡»wnjh mJ ju¥g£l òŸë étu§fë‹ KfL 

vd¥gL«.

vL¤J¡fh£L 8.20

2, 4, 5, 2, 1, 2, 3, 4, 4, 6, 2 M»at‰¿‹ KfL fh©f.

Ô®Î

nkny cŸs étu§fëš 2 äf mÂf jlitahf 4 Kiw tªJŸsJ. 

vdnt, KfL = 2.

vL¤J¡fh£L 8.21

22, 25, 21, 22, 29, 25, 34, 37, 30, 22, 29, 25 M»at‰¿‹ KfL fh©f.

Ô®Î

Ï§F 22 _‹W KiwÍ«, 25 _‹W KiwÍ« mikªÂU¡»‹wd.

vdnt  22, 25 M»a Ïu©Lnk KfLfŸ MF«.
vL¤J¡fh£L 8.22

15, 25, 35, 45, 55, 65 M»at‰¿‹ KfL fh©f.

Ô®Î

Ï§F x›bthU v©Q« xnu Kiw jh‹ tªJŸsJ. vdnt ju¥g£l 

étu§fS¡F KfL Ïšiy.

8.5.4 (M) bjhF¡f¥g£l étu§fë‹ KfL (ãfœbt© gutš)

ju¥g£l òŸë étu§fis xG§F¥gL¤Â xU ãfœbt© g£oaèš 

mik¤jhš, mÂf ãfœbt©iz¡ bfh©l ÃçÎ, Kf£L¥ ÃçÎ vd¥gL»wJ. 

Ï¥Ãçéš cŸs kh¿æ‹ kÂ¥ò KfL vd¥gL«.



vL¤J¡fh£L 8.23

Ã‹tU« ãfœbt© g£oaY¡F KfL fh©f.

Tè ( ` ) 250 300 350 400 450 500
bjhêyhs®fë‹ v©â¡if 10 15 16 12 11 13

Ô®Î

Tè ( ` )
bjhêyhs®fë‹ 

v©â¡if

250 10

300 15
350 16

400 12

450 11
500 13

nk‰f©l m£ltizæèUªJ Û¥bgU ãfœbt© 16 MF«. Ïj‰F V‰w 

kh¿æ‹ kÂ¥ò (Tè) ` 350. vdnt, KfL 350 MF«.

xU KfL

(Uni modal)
ÏU KfLfŸ

(Bi modal)
_‹W KfLfŸ

(Tri modal)
g‹ KfLfŸ

(Multi modal)
bfhL¡f¥g£l 

étu§fS¡F 

xnu xU KfL 

k£L« ÏU¥Ã‹ 

mjid

xU KfL 

v‹g®.

bfhL¡f¥g£l 

étu§fS¡F 

ÏU KfLfŸ

k£L« ÏU¥Ã‹ 

mjid

ÏU KfLfŸ

v‹g®.

bfhL¡f¥g£l 

étu§fS¡F 

_‹W KfLfŸ

k£L« ÏU¥Ã‹ 

mjid

_‹W KfLfŸ

v‹g®.

bfhL¡f¥g£l 

étu§fS¡F 

_‹W¡F 

nk‰g£l 

KfLfŸ

ÏU¥Ã‹ 

mjid¥ g‹ 

KfLfŸ v‹g®.

vL¤J¡fh£L :

10, 15, 20, 25, 
15, 18, 12, 15.

KfL 15.

vL¤J¡fh£L :

20, 25, 30, 30,
15, 10, 25.
ÏU KfLfŸ

25, 30

vL¤J¡fh£L :

60, 40, 85, 30, 85, 
45, 80, 80, 55, 50, 
60.
_‹W KfLfŸ

60, 80, 85.

vL¤J¡fh£L :

1, 2, 3, 8, 5, 4, 5,  
4, 2, 3, 1, 3, 5, 2, 
7, 4, 1.
g‹ KfLfŸ

1, 2, 3, 4, 5.
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gæ‰Á 8.3

 I. T£L¢ruhrç fhQ« fz¡FfŸ

 1. T£L¢ ruhrç fhzÎ« 2, 4, 6, 8, 10 , 12, 14, 16.

2. 18, 41, x , 36, 31, 24, 37, 35, 27, 36 Ït‰¿‹ ruhrç 31 våš x Ï‹ kÂ¥ò 

v‹d?

 3. xU tF¥Ãš 20 khzt®fŸ cŸsd®. Ït®fSŸ 5 khzt®fŸ jyh

76 kÂ¥bg©fS«, 7 khzt®fŸ jyh 77 kÂ¥bg©fS«, 8 khzt®fŸ

jyh 78 kÂ¥bg©fS« bg‰WŸsd®. tF¥ò¢ ruhrç kÂ¥bg© fh©f.

 4. xU tF¥Ãš cŸs 20 khzt®fë‹ ruhrç cau« 160 br.Û vd¡ 

fz¡»l¥g£lJ. rçgh®¡F« nghJ 152 br.Û v‹gij 132 br.Û vd jtwhf 

vL¤J¡ bfhŸs¥g£ljhf¤ bjça tªjJ. rçahd ruhrç cau« fhzÎ«.

 5. Ã‹tU« étu§fS¡F¡ T£L¢ ruhrçia¡ fz¡»lÎ«.

x 15 25 35 45 55 65 75 85
f 12 20 15 14 16 11 7 8

 6. 40 khzt®fŸ bfh©l xU tF¥Ãš gšntW taJfis cila 

khzt®fë‹ v©â¡if Ã‹tU« m£ltizæš bfhL¡f¥g£LŸsJ. 

khzt®fë‹ ruhrç taij¡ fhzÎ«.

taJ (M©Lfëš)taJ (M©Lfëš) 13 14 15 16 17 18
khzt®fë‹ v©â¡if 3 8 9 11 6 3

 7. Ã‹tU« étu§fS¡F T£L¢ ruhrç fz¡»Lf.

kÂ¥bg©fŸ 65 70 75 80 85 90 95 100
khzt®fë‹ v©â¡if 6 11 3 5 4 7 10 4

 8. xU bjhê‰rhiyæYŸs 12 bjhêyhs®fë‹ vilfŸ Ñœ¡f©l 

m£ltizæš bfhL¡f¥g£LŸsd. mt®fë‹ ruhrç vilia¡ fhzÎ«.

vilfŸ (».».) 60 64 68 70 72
bjhêyhs®fë‹ v©â¡if 3 4 2 2 1

 9. xU FL«g¤Â‰F xU khj¤Â‰F¤ njitahd bghU£fŸ Ñœ¡f©l 

m£ltizæš bfhL¡f¥g£LŸsd. njitahd vil msÎfS« 

bfhL¡f¥g£LŸsd. vilæ£l T£L¢ ruhrçia¡ fz¡»lÎ«.

bghU£fŸ vil (».».)
1 »nyhé‹ éiy 

( `)
mçÁ 25 30

nfhJik 5 20

gU¥òfŸ 4 60

fhŒf¿fŸ 8 25

v©bzŒ 3 65



 10. ÑnH bfhL¡f¥g£LŸs étu§fS¡F vilæ£l T£L¢ ruhrç fh©f.

bghU£fŸ
bghU£fë‹ 

v©â¡if

bghUŸ x‹¿‹ 

éiy ( ` )` )`
Kf¥ó¢R khÎ 2 45.00

nrh¥ò 4 12.00

vGJbghUŸ 5 15.00
fâj¡ fUé¥ bg£ofŸ 4 25.50

 II. Ïilãiy fhQ« fz¡FfŸ

 1. Ã‹tU« kÂ¥òfS¡F Ïilãiy fh©f.

  (i) 83, 66, 86, 30, 81.

  (ii) 45, 49, 46, 44, 38, 37, 55, 51.

  (iii) 70, 71, 70, 68, 67, 69, 70.

  (iv) 51, 55, 46, 47, 53, 55, 51, 46.

 2. Ñœ¡f©l étu§fS¡F Ïilãiy fh©f.

x 1 2 3 4 5 6 7 8
   f 9 11 5 6 8 1 3 7

 3. xU tF¥ÃYŸs  50 khzt®fë‹ cau§fŸ (br.Û) Ã‹tUkhW 

bfhL¡f¥g£LŸsd.

cau« (br.Û.) 156 155 154 153 152 151 150
khzt®fë‹ v©â¡if 8 4 6 10 12 3 7

  Ït‰¿‹ Ïilãiy fh©f.

 4. 60 nehahëfë‹ Ïja§fë‹ X-X-X fÂ®¥ gl§fis MuhŒªjnghJ »il¤j 

jftšfŸ Ã‹tUkhW. Ït‰¿‹ Ïilãiy fh©f.

Ïja¤Â‹ é£l« (ä.Û.) 130 131 132 133 134 135
nehahëfë‹ v©â¡if 7 9 15 12 6 11

 5. 43 bjhêyhs®fë‹ khj¢ r«gs« Ñœ¡f©l m£ltizæš 

bfhL¡f¥g£LŸsJ. Ïilãiy msit¡ fh©f.

khj¢ r«gs« ( ` ) 4000 5500 6000 8250 10,000 17,000 25,000
bjhêyhs®fë‹ v©â¡if 7 5 4 3 13 8 3

 III. KfL fhQ« fz¡FfŸ

 1. Ã‹tU« étu§fS¡F KfL fhzÎ«.

i) 74, 81, 62, 58, 77, 74. iii) 43, 36, 27, 25, 36, 66, 20, 25.

ii) 55, 51, 62, 71, 50, 32. vi) 24, 20, 27, 32, 20, 28, 20.
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 2. Ã‹tU« ãfœbt© m£ltiz¥ gutY¡F KfL fh©f.

x 5 10 15 20 25 30
f 14 25 37 16 8 5

 3. Ã‹tU« étu§fS¡F KfL fh©f.

bt¥gãiy °c 29 32.4 34.6 36.9 38.7 40
eh£fë‹ v©â¡if 7 2 6 4 8 3

 4. X® MŒéš Ã‹tU« msÎfSŸs r£ilfS¡F mÂf¤ njit ÏU¥gjhf¤ 

bjça tU»‹wJ. Ït‰¿‹ KfL fh©f.

msÎ 38 39 40 41 42 43 44
eg®fë‹ v©â¡if 

(mâªJ bfh©oU¥ngh®)
27 40 51 16 14 8 6

 IV. T£L¢ruhrç, Ïilãiy k‰W« KfL fhQ« fz¡FfŸ

 1. Ã‹tU« ãfœbt© m£ltiz¡F¡ T£L¢ ruhrç, Ïilãiy msÎ 

k‰W« KfL fh©f.

x 10 20 25 30 37 55
f 5 12 14 15 10 4

 2. xU FGk¤Âš ntiy brŒnthç‹ taJ«, v©â¡ifÍ« Ã‹tUkhW 

bfhL¡f¥g£LŸsd.

taJ (M©Lfëš)taJ (M©Lfëš) 19 21 23 25 27 29 31
MŸfë‹ v©â¡ifMŸfë‹ v©â¡if 13 15 20 18 16 17 13

  Ït‰¿‹ T£L¢ ruhrç, Ïilãiy k‰W« KfL fh©f.

 3. 20 khzt®fë‹ vilfŸ Ã‹tU« m£ltizæš bfhL¡f¥g£LŸsd.

vil (».».) 47 50 53 56 60
khzt®fë‹ v©â¡if 4 3 7 2 4

  Ït‰¿‹ T£L¢ ruhrç, Ïilãiy k‰W« KfL fz¡»Lf.





303

éilfŸ

m¤Âaha« 1

gæ‰Á 1.1

 1. i) A ii) C iii) B iv) D v) A

 2. i) gçkh‰W¥ g©ò  ii)  nr®¥ò¥g©ò  iii)  gçkh‰W¥ g©ò

  iv) T£lš rkå   v)  T£lš jiyÑê

 3. i) gçkh‰W¥ g©ò  ii) bgU¡fš rkå

  iii) bgU¡fš jiyÑê   iv) nr®¥ò

  v) bgU¡fè‹ nkš T£lY¡fhd g§Ñ£L¥ g©ò

 6. i) 
252
505-  ii) 

14
1-

gæ‰Á 1.2

 1. i) 
15
13   ii) 

84
23   iii)

176
117   iv) 

24
53

 2. i) 
70
31 , 

140
51          ii) ,

110
111

220
243    iii) ,

30
17

20
9       iv) ,

24
1

12
1-

 3. i) , ,
8
3

16
, ,
16

, ,5
32
9    ii) , ,

60
41

12
, ,
12

, ,
0

, ,
0

, ,83
240
167

  iii) , ,
12
7

8
, ,
8

, ,1
48
5-   iv) , ,

48
5

96
, ,
96

, ,11
192
23

F¿¥ò: nk‰f©l 1, 2, 3 M»a fz¡FfS¡F cŸs rçahd éilfSŸ x‹W k£Lnk ju¥g£LŸsJ.

gæ‰Á 1.3

 1. i) A ii) B iii) C iv) A v) B

 2. i) 2
24
7  ii) 

17
16  iii) 

32
11  iv) 1

18
7  v) 

19
8-

  vi) 4
32
23  vii) 4 viii) 5

60
41-

gæ‰Á 1.4
 1. i) C ii) B iii) A iv) D v) C

  vi) A vii) B viii) B ix) B x) D

 2. i) 
64
1-  ii) 

64
1          iii) 625 iv) 

675
2  v) 

3

1
22

        vi) 54             vii) 1            viii) 256 pq        ix) 231           x) 5
3
1



 3. i) 5   ii) 
2
1  iii) 29 iv) 1 v) 5

16
1  vi) 

7

6
21

 4. i) m = 2 ii) m = 3 iii) m = 3 iv) m = 3 v) m = – 6 vi) m = 
4
1

 5. a) i) 4 ii) 4 iii) 256 iv) 64 v) 
4
1

 5. b) i) 4 ii) 2187 iii) 9 iv) 6561 v) 
9
1

gæ‰Á 1.5
 1.  (ii), (iii), (v) M»ait t®¡f v©fŸ mšy.

 2. i) 4 ii) 9 iii) 1 iv) 5 v) 4

 3. i) 64 ii) 16 iii) 81

 4. i) 1 + 3 + 5 + 7 + 9 +11 + 13   ii)  1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17

  iii) 1 + 3 + 5 + 7 + 9                  iv)  1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 + 19 + 21

 5. i) 
64
9  ii) 

100
49  iii) 

25
1  iv) 

9
4  v) 

1600
961

 6. i) 9 ii) 49 iii) 0.09 iv) 
9
4  v) 

16
9  vi) 0.36

 7. a) 42 + 52 + 202 = 212 b) 10000200001

   52 + 62 + 302 = 312  100000020000001

   62 + 72 + 422 = 432

gæ‰Á 1.6

 1. i) 12 ii) 10 iii) 27 iv) 385

 2. i) 
8
3  ii) 

4
1  iii) 7 iv) 4

 3. i) 48 ii) 67 iii) 59 iv) 23 v) 57

  vi) 37 vii) 76 viii) 89 ix) 24 x) 56

 4. i) 27 ii) 20 iii) 42 iv) 64 v) 88

  vi) 98 vi) 77 viii) 96 ix) 23 x) 90

 5. i) 1.6 ii) 2.7 iii) 7.2 iv) 6.5 v) 5.6

  vi) 0.54 vii) 3.4 viii) 0.043

 6. i) 2 ii) 53 iii) 1 iv) 41 v) 31

  7. i) 4 ii) 14 iii) 4 iv) 24 v) 149
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 8. i) 1.41 ii) 2.24 iii) 0.13 iv) 0.94 v) 1.04

  9. 21 Û 10. i) Û 10. i) Û
56
15  ii) 

59
46  iii) 

42
23  iv) 1

76
13

gæ‰Á 1.7

 1. i) A ii) C iii) B iv) A v) B

  vi) D vii) A viii) A ix) A x) D

 2. ii) 216 iii) 729 v) 1000

 3. i) 128 ii) 100 v) 72 vi) 625

 4. i) 3 ii) 2 iii) 5 iv) 3 v) 11 vi) 5

 5. i) 3 ii) 2 iii) 3 iv) 5 v) 10

 6. i) 9 ii) 7 iii) 8 iv) 0.4 v) 0.6

  vi) 1.75 vii) – 1.1 viii) – 30

 7.  2.7 br.Û.

gæ‰Á 1.8

 1. i) 12.57   ii) 25.42 ».».  iii) 39.93 Û

  iv) 56.60 Û   v) 41.06 Û   v) 41.06 Û Û   vi) 729.94 Û   vi) 729.94 Û ».Û.

 2. i) 0.052 Û   ii) 3.533 Û   ii) 3.533 Û ».Û.   iii) 58.294 è

  iv) 0.133 »uh«   v) 365.301   vi) 100.123

 3. i) 250 ii) 150 iii) 6800 iv) 10,000

  v) 36 y£r§fŸ  vi) 104 nfhofŸ

 4. i) 22 ii) 777 iii) 402 iv) 306 v) 300 vi) 10,000

gæ‰Á 1.9

 1. i) 25, 20, 15   ii) 6, 8, 10   iii) 63, 56, 49

  iv) 7.7, 8.8, 9.9   v) 15, 21, 28   vi) 34, 55, 89

  vii) 125, 216, 343

 2. a) 11 jhtšfŸ   b) 5 jhtšfŸ



 3. a) 10MtJ tçirfëY« cŸs M¥ÃŸfŸ = 55M¥ÃŸfŸ

  b) 210 M¥ÃŸfŸ

tçir 1 2 3 4 5 6 7 8 9
bkh¤j M¥ÃŸfŸbkh¤j M¥ÃŸfŸ 1 3 6 10 15 21 28 36 45

m¤Âaha« 2

gæ‰Á 2.1

 1. i) C ii) B iii) A iv) A v) D

  vi) D vii) C

 2. t. v© cW¥òfŸ kh¿fë‹ bfG¡fŸ

i) 3 abc
– 5 ca

3
– 5

ii) 1, x, y2 kh¿è cW¥ò, 1, 1

iii)
3x2 y2

– 3xyz
y2

3
3
1

iv)

– 7

2 pq

7
5- qr

qp

kh¿è cW¥ò

2

7
5-

1

v)

x
2
y
2
-

– 0.3 xy

2
1

2
1-

– 0.3

 3.  XUW¥ò nfhit : 3x2

   <UW¥ò nfhitfŸ : 3x + 2, x5 – 7, a2b + b2c , 2l + 2l + 2l m.

   _UW¥ò nfhitfŸ : x2 – 4x + 2, x2 + 3xy + y2, s2 + 3st – 2st – 2st t2t2t

 4. i) 5x2 – x – 2   ii) 2x2 + x – 2   iii) – 3t2t2t  – 2t – 3t – 3t

  iv) 0   v) 2 (a2 + b2 + c2 + ab + bc + ca)

 5. i) a   ii) – 4x – 18y – 18y – 18    iii) 5ab – 7bc + 13ca

  iv) – x2 + 5x2 + 3x + 1 v) 5x2y2y2  – 9xy – 7x + 12y + 12y + 12  + 25

6.  i) 7, 5 ii) 13, – 1 iii) 7, – 1 iv) 8, 1 v) 8, – 2
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gæ‰Á 2.2

 1. i) 21 x ii) – 21 xy iii) – 15a2b iv) – 20a3 v) 
3
2 x7 vi) x3y3y3 3

  vii) x4y4y4 7 viii) a2b2c2 ix) x3y3y3 2z2z2 2 x) a3b3c5

 2.

Kjyh« XUW¥ò¡nfhit "
Ïu©lh« XUW¥ò¡nfhit .

2x – 3y 4x2 – 5xy 7x2y2y2 – 6x2y2y2 2

2x 4x 2 – 6xy 8x3 – 10x2y2y2 14x3y3y3 – 12x3y3y3 2

– 3y – 6 xy 9 y2 – 12 x2y2y2 15 xy2 – 21 x2y2y2 2 18 x3 y3

4x2 8x3 – 12 x2y2y2 16 x4 – 20 x3y3y3 28x4y4y4 – 24 x4y4y4 2

– 5 xy – 10 x2 y 15 xy2 – 20 x3y3y3 25 x2y2y2 2 35 x3y3y3 2 30x3y3y3 3

7 x2y2y2 14 x3y3y3 – 21 x2y2y2 2 28 x4 y – 35 x3 y2 49 x4 y2 – 42 x4y4y4 3

– 6x2y2y2 2 – 12x3y3y3 2 18 x2y2y2 3 – 24 x4 y2 30 x3y3y3 3 – 42 x4 y3 36 x4 y4

 3. i) 30a7  ii) 72 xyz iii) xyz iii) xyz a2b2c2 iv) – 72m7  v) x3y3y3 4z4z4 2

  vi) l2l2l m3 n4 vii) – 30 p3q

 4. i) 8a23 ii) – 2x3 – 3x + 20 iii) 3x2 + 8xy – 3y2        iv) 12x2–x–x– –6x–6x

  iv) 
4
5- a3 b3

 5. i) 2a3 – 3a2b – 2ab2 + 3b3   ii) 2x3 + x2y2y2  – xy2 + 3y3

  iii) x2 + 2xy + y2 – z2   iv) a3 + 3a2b + 3ab2 + b3 v) m3 – n3

 6. i) 2 (x 6. i) 2 (x 6. i) 2 ( 2 – 2xy + yz – yz – yz xz – xz – xz y2)   ii) 17a2 + 14ab – 21ac

gæ‰Á 2.3

 1. i) C ii) D iii) B iv) D v) A vi) B

 2. i) x2 + 6x + 9   ii) 4m2 + 12m + 9 iii) 4x2 – 20x + 25

  iv) a2 – 2 + 
a

1
2

   v) 9x2 – 4   vi) 25a2 – 30 ab + 9b2

  vii) 4l2l2l  – 9m2   viii) 
16
9  – x2   ix) 

x y

1 1
2 2x y2 2x y
-        x) 9991

 3. i) x2 + 11x + 28   ii) 25x2 + 35x + 12 iii) 49x2 – 9y – 9y – 9 2

  iv) 64x2 – 56x + 10 v) 4m2 + 14 mn + 12n2 vi) x2y2y2 2 – 5xy + 6

  vii) a 2 + 
xy

c m
xy

c m
xy

x yc mx y+c m+x y+x yc mx y+x yc ma + 
xy
1  viii) 4 + 2x – 2y – 2y – 2  – xy



 4. i) p2 – 2 pq + q2  ii) a2 – 10a + 25 iii) 9x2 + 30x + 25

  iv) 25x2 – 40x + 16 v) 49x2 + 42xy + 9y + 9y + 9 2 vi) 100m2 – 180mn + 81n2

  vii) 0.16a2 – 0.4ab + 0.25 b2     viii) x2 – 2 + 
x

1
2

  ix) x2 – xy
3

 + y
9

2

  x) 0.08

 5. i) 10609 ii) 2304 iii) 2916 iv) 8464 v) 996004 vi) 2491

  vii) 9984 viii) 896 ix) 6399 x) 7.84 xi) 84 xii) 95.06

 7.  ab = 
4
9 , a2 + b2 = 4

2
1  8. i) 80, 16,  ii) 196, 196

 9.  625

 10.  x3 + (a + b + c) x2 + (ab + bc + ca) x + abc.

gæ‰Á 2.4

 1. i) C ii) D iii) A iv) C v) B

 2. i) 3 (x 2. i) 3 (x 2. i) 3 (  – 15)   ii) 7 (x –  – 15)   ii) 7 (x –  – 15)   ii) 7 ( 2y2y2 )   iii) 5 a (a + 7)

  iv) 4y  iv) 4y  iv) 4  (5y (5y (5 2 – 3)   v) 5ab (3a + 7)  vi) pq (1 – r)

  vii) 9m (2m2 – 5n2) viii) 17 (l2l2l  + 5m 2)  ix) 3x2 (2xy – 4y – 4y – 4  + 5x2)

  x) 2a2b (a3b2 – 7b + 2a)

 3. i) a (2b + 3) + 2b (or) 2b (a + 1) + 3a   vi) (a + b) (ax + by + c)

 ii) (3x – 2) (2y – 2) (2y – 2) (2  – 3)     vii) (ax – b) (x) (x) ( 2 + 1)

  iii) (x  iii) (x  iii) (  + y) (3y + 2)     viii) (x – y + 2)     viii) (x – y + 2)     viii) ( ) (m – n)

  iv) (5b – x2) (3b – 1)     ix) (2m2 + 3) (m – 1)

  v) (ax + y) (ax + b)     x) (a + 11b) (a + 1)

 4. i) (a + 7)2   ii) (x   ii) (x   ii) (  – 6)2

 iii) (2p iii) (2p iii) (2  + 5q) (2p) (2p) (2  – 5q)   iv) (5x – 2y – 2y – 2 )2

 v) (13m + 25n) (13m – 25n)   vi) 
3
1 2

` jx` jx
3

` j
3
1` j1

2
` j

2
+` j+` j

  vii) (11a + 7b)2   viii) 3x (x (x (  + 5) (x + 5) (x + 5) (  – 5)

  ix) (6 + 7x)(6 –7x)    x) (1 – 3x) 2
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 5. i) (x 5. i) (x 5. i) (  + 3) (x + 3) (x + 3) (  + 4)  ii) (p + 4)  ii) (p + 4)  ii) (  – 2) (p – 2) (p – 2) (  – 4) iii) (m – 7) (m + 3)

  iv) (x  iv) (x  iv) (  – 9) (x – 9) (x – 9) (  – 5)  v) (x – 5)  v) (x – 5)  v) (  – 18) (x – 18) (x – 18) (  – 6) vi) (a + 12) (a + 1)

  vii) (x  vii) (x  vii) (  – 2) (x – 2) (x – 2) (  – 3)  viii) (x – 3)  viii) (x – 3)  viii) (  – 2y – 2y – 2 ) (x) (x) (  – 12y – 12y – 12 )

  ix) (m – 24) (m + 3) x) (x + 3) x) (x + 3) x) (  – 22) (x – 22) (x – 22) (  – 6)

gæ‰Á 2.5

 1. i) x
2

3
 ii) – 6y ii) – 6y ii) – 6  iii) 

3
2 a2b2c2   iv) 7m – 6

  v) 
3
5 xy vi) 9l2l2l m3 n5

 2. i) 5y 2. i) 5y 2. i) 5 2 – 4y – 4y – 4  + 3   ii) 3x3 – 5x2 – 7  iii) 
2
5 x2 – 2x + 

2
3

  iv) x + y – 7   v) 8x3 – 4y – 4y – 4 2 + 3xz3.

 3. i) (x 3. i) (x 3. i) (  + 5) ii) (a + 12) iii) (x + 12) iii) (x + 12) iii) (  – 2) iv) (5m – 2n)

  v) (2a + 3b) vi) (a2 + b2) (a + b)

gæ‰Á 2.6

 1. i) x = 6 ii) y = –7 iii) y = 4 iv) x = 12 v) y = – 77

  vi) x = – 6 vii) x = 2 viii) x = 12 ix) x = 6 x) m = 
7
6

 2. i) 18 ii) 29, 30, 31   iii) l = 19, l = 19, l b = 11 iv) 12, 48

  v) 12, 9 vi) 45, 27   vii) 4000   viii) 
5
3

  ix) eªÂåæ‹ j‰nghija taJ 15 M©LfŸ,   x) ` 3,00,000

   nkçæ‹ j‰nghija taJ 45 M©LfŸ.

m¤Âaha« 3

gæ‰Á 3.1

 1. i) D ii) C   iii) B iv) B v) A

 2. i) 200 è ii) 20,000 ».Û.   iii) ` 1,550

  iv) 50 ãäl§fŸ    v) ` 50

 3.  ` 40,000   4. 3750

 5. i) 90% ii) 94% iii) 98% iv) 88% v) 95% vi) 93%

 6.  5   7. ` 9,000   8. ` 1,020



 9.  180, 1320   10. 6 »,».

 11. i) 26,100 ii) 5,220 12.  25%, ` 8,600

 13.  n#hÂfh fz¡»š 20% mÂfkhf¥ bg‰wh®.       14. ̀  6,250          15. 20%

gæ‰Á 3.2
 1. i) ` 7490 ii) ` 500 iii) ` 9,000  iv) ` 2,246      v) ` 6,57,500

 2. i) Ïyhg« ` 64, Ïyhg«% = 20%

  ii) Ïyhg«` 200, Ïyhg« % = 8%

  iii) e£l« ` 19, e£l« % = 5%

  iv) é.é = ` 38, e£l« % = 5%

  v) é.é = ` 5,500, Ïyhg« % = 10%.

 3. i) ` 787.50   ii) ` 1,260   iii) ` 2,835

  4. ` 1,200   5. 33
3
1 %   6. 25%

  7. ` 22,80,000   8.   ` 34,40,000

  9. 11 
9
1 %   10. bkh¤j Ïyhg« ` 113.68

gæ‰Á 3.3
 1. i) A ii) D iii) B iv) B v) C

 2.  ` 360   3. `  8,000         4. `  49,220

 5.  ` 18,433.40   6. `  4,950   7. `  13,000

 8.  33%   9. ` 9,832.50   10. 20%

 11.  xU r£il¡F ` 1,310.40

 12. i) jŸSgo¤ bjhif = ` 460; é.é. = ` 1,840

  ii) jŸSgo¤ bjhif = ` 35; jŸSgo Åj« = 25%

  iii) F.é  = ` 20,000; jŸSgo¤ bjhif= ` 4,000

  iv) jŸSgo Åj« = 5%; jŸSgo¤ bjhif = ` 725

  v) jŸSgo¤ bjhif = ` 403; é.é = ` 2,821

gæ‰Á 3.4
 1. i) A = ` 1,157.63, t£o¤ bjhif = ` 157.63

  ii) A = ` 4,840, t£o¤ bjhif = ` 840

  iii) A = ` 22,869, t£o¤ bjhif = ` 4,869

 2.  ` 2,125

 3. i) ` 88,200   ii) ` 4,410
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 4.  A = ` 27,783, T£L t£o = ` 3,783   5. ` 9,826

 6.  T£L t£o = ` 1,951 7. ` 20,000   8. ` 36,659.70

 9. i) ` 92,400   ii)  ̀  92,400   ii)  ̀  92,400   ii)  92,610, é¤Âahr« = ` 210

 10.  ` 6 11. ` 25 12. ` 2,000

 13.  R#h mÂfkhf brY¤Âa¤ bjhif  ` 924.10 14.  P = ` 1,25,000 

 15.  2 tUl§fŸ   16. 10%   17. 10%

gæ‰Á 3.5
  1. 2,205   2. ` 2,55,150   3. ` 46,000

  4. 5,31,616.25   5. 5,415   6. ` 20,000

  7. 10,000

gæ‰Á 3.6
  1. ` 27,000   2. ` 86,250   3. ` 10,800
  4. ` 200   5. 9%   6. ` 1,250
  7. ` 19,404   8. khj¤ jtiz = ` 875, bkh¤j¤ bjhif=`8,750
gæ‰Á 3.7
  1. 24 eh£fŸ   2. 10; 1250

  3. m¢R¡nfh®¥nghç‹ v©â¡if 36 

  4. 15 ntiyah£fŸ 5. 24 eh£fŸ   6. ` 192

gæ‰Á 3.8
  1. 3 eh£fŸ 2. 30 eh£fŸ 3. 2 eh£fŸ   4. 12 ãäl§fŸ

  5. A = ` 360,  B = ` 240       6. 6 eh£fŸ   7. 1 kâ

m¤Âaha« 4

gæ‰Á 4.1
 1. i) C ii) B iii) A iv) D v) A

  vi) D vii) B viii) C ix) A x) C

 2. i) 180 br.Û., 1925 br.Û2br.Û2br.Û  ii) 54 br.Û., 173.25 br.Û2br.Û2br.Û

  iii) 32.4 Û, 62.37 Û2Û2Û  iv) 25.2 Û, 37.73 Û2Û2Û

 3. i) 7.2 br.Û., 3.08 br.Û2br.Û2br.Û  ii) 144 br.Û., 1232 br.Û2br.Û2br.Û

  iii) 216 br.Û., 2772 br.Û2br.Û2br.Û  iv) 288Û, 4928 Û2Û2Û

 4. i) 350 br.Û., 7546 br.Û 2br.Û 2br.Û  ii) 250 br.Û., 3850 br.Û.2

  iii) 150 Û, 1386 Û2 Û2 Û  iv) 100 Û, 616 Û2Û2Û

 5.  77 br.Û2br.Û2br.Û , 38.5 br.Û2br.Û2br.Û  6. ` 540



gæ‰Á 4.2
 1. i) 32 br.Û. ii) 40 br.Û.   iii) 32.6 br.Û.

 iv) 40 br.Û. v) 98 br.Û.

 2. i) 124 br.Û 2 ii) 25 br.Û 2   iii) 273 br.Û 2

  iv) 49.14 br.Û 2 v) 10.40br.Û 2

 3. i) 24 Û 2 ii) 284 br.Û 2   iii) 308 br.Û 2

 iv) 10.5 br.Û 2 v) 135.625 br.Û 2   vi) 6.125 br.Û 2

 4.  770 br.Û 2 5. 1286 Û 2   6. 9384 Û 2

 7.   9.71 br.Û 2 8. 203 br.Û 2   9. 378 br.Û 2

 10. i) 15,100 Û 2 ii) 550000 Û 2

m¤Âaha« 5

ÂU¥òjš gæ‰Á

  1. y° = 52°   2. x° = 40°   3. A+  = 110°

  4. x° = 40°   5. x° = 105°

  6. i) x¤j nfhz§fŸ ii) x‹W é£l nfhz§fŸ iii) x¤j nfhz§fŸ

gæ‰Á 5.1

 1. i) B ii) A iii) A iv) B v) A

 2.  x° = 65°   3. x° = 42°

 5. i) x° = 58°, y° = 108° ii) x° = 30°, y° = 30° iii) x° = 42°, y° = 40°

 6.  x° = 153°, y° = 132°, z° = 53°.

gæ‰Á 5.2
1.  i) C    ii) C         iii) C       iv)  C      v) B           vi)  A         vii)  B      

2.   x° = 66°, y° = 132° 3. x° = 70° 

4.  x4.  x4.  ° = 15°, y° = 55°       7.  x° = 55°       7.  x° = 55°       7.  ° = 30°, y° = 60°, z° = 60°

gæ‰Á 5.3

1.  i) D    ii) C         iii) A       iv)  B   

2.  Fiwªj ÚsKila g¡f« BC   

3.  QR = 26 br.Û.        4. br§nfhz K¡nfhz¤ij mik¡F«.

5.  QR = 5 br.Û.   6. x = 9 Û  Û  Û

7.  F¤J¡ nfh£o‹ Ús« x = 5 35 35 35 3 br.Û.

8.  M«    9. 2 512 52 52 5 mo

gæ‰Á 5.4
1.  i) D ii) D iii) C  2.  Mu« = 5 br.Û.
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m¤Âaha« 7

gæ‰Á 7.1
 2. i) Kjš fhšgFÂ ii) Ïu©lh« fhšgFÂ

  iii) _‹wh« fhšgFÂ   iv) eh‹fh« fhšgFÂ v) y-m¢Á‹ ÛJ-m¢Á‹ ÛJ-
  vi) x-m¢Á‹ ÛJ-m¢Á‹ ÛJ-   vii) x-m¢Á‹ ÛJ-m¢Á‹ ÛJ-  viii) _‹wh« fhšgFÂ

  ix) Kjš fhšgFÂ x) Ïu©lh« fhšgFÂ

3.

òŸë fhšgFÂ/ m¢R m¢R¤öu§fŸ

A y - m¢Á‹ ÛJ (0,4)
B Ïu©lh« fhšgFÂ  (-3,2)
C x-m¢Á‹ ÛJ (-5,0)
D _‹wh« fhšgFÂ (-4,-6)
E y-m¢Á‹ ÛJ (0.-3)
F eh‹fh« fhšgFÂ (7,-1)
G x-m¢Á‹ ÛJ (4,0)
H Kjš fhšgFÂKjš fhšgFÂ (6,3)
O MÂ òŸëMÂ òŸë (0,0)

6.  i) 40 br.Û2br.Û2br.Û    ii) 56 br.Û2  br.Û2  br.Û iii) 36 br.Û2  br.Û2  br.Û iv) 49 br.Û2br.Û2br.Û

  v) 16  br.Û2br.Û2br.Û    vi) 12 br.Û2  br.Û2  br.Û vii) 18 br.Û2br.Û2br.Û

gæ‰Á 7.2
5.  5 kâ 6. ` 8,000 

7.  i) 26 br.Û. ii) 30 br.Û.   iii) 24 br.Û.    iv) 28 br.Û.

m¤Âaha« 8

gæ‰Á 8.3
I. T£L¢ ruhrç fhQ« fz¡FfŸ

  1. 9 2. x = 25 3. 77.15 4. 161 br.Û.   5. 45
  6. 15.45 7. 82.1 8. 65.33 9. ` 33   10. ` 21
II. Ïilãiy fhQ« fz¡FfŸ

 1. i) 81 ii) 45.5 iii) 70 iv) 51
  2. 3 3. 153 4. 132 5. ` 10,000
III. KfL fhQ« fz¡FfŸ

 1. i) 74 ii) KfL Ïšiy iii) 25 k‰W« 36 iv) 20
  2. 15 3. 38.7°C   4. 40
 IV. 1. ruhrç 28; Ïilãiy 25; KfL 30 2. ruhrç 25; Ïilãiy 25; KfL 23

  3. ruhrç 53.05; Ïilãiy 53; KfL 53



8 Ïš cUthF« éa¥ó£L« v©tçir

 1 × 8 + 1 = 9 1 × 8 + 1 = 9
 12 × 8 + 2 = 98 12 × 8 + 2 = 98
 123 × 8 + 3 = 987 123 × 8 + 3 = 987
 1234 × 8 + 4 = 9876 1234 × 8 + 4 = 9876
 12345 × 8 + 5 = 98765 12345 × 8 + 5 = 98765
 123456 × 8 + 6 = 987654 123456 × 8 + 6 = 987654
 1234567 × 8 + 7 = 9876543 1234567 × 8 + 7 = 9876543
 12345678 × 8 + 8 = 98765432 12345678 × 8 + 8 = 98765432
 123456789 × 8 + 9 = 987654321 123456789 × 8 + 9 = 987654321

1 Mš mikªj v© ÃuÂgè¥gh‹fŸ

 1 × 1 = 1
 11 × 11 = 121
 111 × 111 = 12321
 1111 × 1111 = 1234321
 11111 × 11111 = 123454321
 111111 × 111111 = 12345654321
 1111111 × 1111111 = 1234567654321
 11111111 × 11111111 = 123456787654321
 111111111 × 111111111 = 12345678987654321

9 cldhd 8 Ï‹ tçir

 9 × 9 + 7 = 88
 98 × 9 + 6 = 888
 987 × 9 + 5 = 8888
 9876 × 9 + 4 = 88888
 98765 × 9 + 3 = 888888
 987654 × 9 + 2 = 8888888
 9876543 × 9 + 1 = 88888888
 98765432 × 9 + 0 = 888888888

8 mšyhj v© cldhd v©tçir

 12345679 × 9 = 111111111
 12345679 × 18 = 222222222
 12345679 × 27 = 333333333
 12345679 × 36 = 444444444
 12345679 × 45 = 555555555
 12345679 × 54 = 666666666
 12345679 × 63 = 777777777
 12345679 × 72 = 888888888
 12345679 × 81 = 999999999

v©fnshL éisahL
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